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LOUVERALL LIGHTING WITH LUMINOUS VINYLITE LOUVERS 
REATES A NEW EXPERIENCE IN SEEING! 


The trend not only is unmistakably to louvered ceilings of 
light... but to ceilings with LUMINOUS LOUVERS! 


When you experience the lighting effect achieved with 
luminous louvers it’s not hard to understand why those 
who see it, so overwhelmingly prefer it! 


The secret of “Sky-Glo’s” superiority is in its exclusive 
Vinylite (plastic) louvers which not only reflect light but 
also transmit light." Thus “Sky-Glo” provides a translu- 
cent ceiling that not only affords a means of obtaining 
more light without annoying glare but actually offers a 





new experience in seeing! 


Sky-Glo" makes possible these high levels of illumination (in 
range of 50 to 150 footcandles) with exceptional low brightness 
less than | footcandle per sq. in The result: a soft glareless 
lumination that makes seeing easy; that creates a restful yet 
stimulating atmosphere; that makes one completely unaware, 
visually and psychologically, of the high levels of dlumination 
that are responsible for this “new experience in seeing 


Translucent “Sky-Glo” louvers heighten the beauty of the 
ceiling and add a scintillating and harmonizing note to the 
entire wrative scheme. Add to these exclusive advantages 
of “Sky-Glo” all of the many conventional advantages of the 
louverall lighting svstem and you can see why the new trend 


in lighting is so definitely to Benjamin “Sky-Glo 


BENJAMIN ELECTRIC MFG. CO., Dept.!, Des Piaines, Ill. 
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you can 6E SURE... i its 


Westinghouse 


Why is this hard to read ? 


The circle tells its own story of a common classroom 
problem. But shadows are only one of many class- 
room lighting problems. 

Since each classroom lighting situation is different, 
Westinghouse recommends you take these steps be- 
fore you select any equipment: 

e Analyze the importance of your lighting needs. 
¢ Carefully choose the best equipment for your needs. 
¢ Insist on an engineered plan to fit your needs. 


This complete story—a customer's approach to class- 


Westinghouse 


PLANNED 
LIGHTING 
PAYS 


NOVEMBER 1949 


room lighting problems and their various solutions 
is in the “ABC Plan for School Lighting”, B-4556. 
Whether you plan lighting —buy lighting—or install 
lighting, this book should be on your desk. Ask any 
Westinghouse representative or write Westinghouse 
Electric Corporation, P.O, Box 868, Pittsburgh 30, Pa. 
J-04251 





Litecontrol Fixtures 


: 
are Eve Insurance 
>. 
oat THE AMERICAN INSURANCE GRouUP 
New York City 





- Lighting Equipment: 77 Litecontro! 





No. 9234 surface-type fixtures 
You'll find it’s always good policy to recommend Litecontrol fixtures to your 
customers. No question about it — you'll be doing them, and yourself, a real Spacing: 10 foot centers 
favor. For instance, they'll like the flood of glareless light that will speed sales 
and increase office efficiency. And they'll like the low power bills, the smart Lamps per fixture: 4-40 watt, 4500 

; 


designs, the extra-sturdy construction white F. 


Naturally, their satisfaction will mean better future business for you. So, why 
: ‘ Footcandies: 35 in service 


not specify Litecontrol units on your next job? If you like, we'll help by mak- 


, ’ Gveroge 
ing the lighting layout for you ° 











This Surface-type Lens Unit... 


. used so successfully at The American Insurance 
Group office is optically engineered to give ceil- 
ing-reflected light as well as intensive downward 
illumination. Available for either two or three 40 
watt fluorescent lamps. Write today for new catalog 


No. of HOUSING Approx. —) 


Cat. No Lomps Length Width Height Ship. Weight 
9224 2.40W 48" 15” 6%" 46 Ibs 


9234 3.40W 48%" 15" 6%" 51 Ibs. Ibs CON TIROIL 


End Caps — 9200-3 


LITECONTROL CORPORATION Satwwres 


36 PLEASANT STREET. WATERTOWN 72. MASSACHUSETTS KEEP UPKEEP DOWN 
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how GOOD can PLANNED LIGHTING be 


good equipment? 


5 ew answer is—no better than a building 

plan without good building material. There 
is no dodging the fact that Good Equipment 
is the BASIC factor in a GOOD LIGHTING 
PLAN. It is the lighting units, the lampholders, 
the ballasts, the reflector, etc., which MAKE 


the PUBLIC must be BETTER INFORMED on 


ess men, we fail in selling 


PLANNED LIGH her © not sell the importance of GOOD 


EQUIPMENT the s tin ti uur Obligation that we keep taith 


wit! 


VARNISHED FACTS about the 


DIFFERENCE between GOOD and INFERIOR Of SUBSTANDARD EQUIPMENT 


Im te 


f the factors listed below 
KNOW these facts and to be TOLD 
PROTECTIONS provided 
h assure him that the equip 


GOOD EQUIPMENT BRACKET 


QUALITY BRACKET. Proof of Quality in lighting « 


$ MADE EASY through such proof elements as 


TI 


hese provide the buyer not only with the assurance that MINIMUM 


CERTIFIED BALLAST LABEL 
RLM LABEL 
UNDERWRITERS’ LABORATORIES LABEL 


ELECTRICAL TESTING LABORATORY TESTS 


STANDARDS for performance have been met, but also that UNIFORM 


or BREAK the final results, in terms of sus- 
tained lighting efficiency, low-cost maintenance 
and dependable operation. 

That's why, no matter how good the Lighting 
Plan, the results may be disappointing unless 
the plan includes GOOD EQUIPMENT. 


the importance of GOOD lighting equipment 


QUALITY is continuously maintained from one piece of equipment 


to the other 


FREE Booklet . . The RtM Standards Institute has published a 
booklet containing the detail of each specification for each type of 
lighting unit for which riM Standards have been estab- 
; lished, as well as a complete summary of the IMPORTANCE 
OF THE LABEL in terms of CUSTOMER BENEFITS 
How the RLM Label provides assurance that the equip- 
ment is of uniformly high quality is shown through an 
outline of the RLM CONFORMANCE PROGRAM. Under this 
program, the Electrical Testing Laboratories make periodic 
tests of samples obtained from factory or market place to 
make sure that all equipment bearing the ktm Label con 
sistently and continuously adheres to RLM Standards 


Make the RLM BOOKLET a part of every Planned LIGHTING 


PROPOSAL! Write to the RLM Standards Institute for your COM 
PLIMENTARY COPY (or ¢ pies) of the RLM SPECIFICATION BOOKLET 





today. Plan to attach a copy to every PLANNED LIGHTING proposal you 
submit let it help you point out to your customers that 600D 
EQUIPMENT is BASIC to GOOD PLANNED LIGHTING 








the PUBLIC is entitled to KNOW these FACTS about GOOD LIGHTING EQUIPMENT 


CONSTRUCTION: G igt : Equipment features structur- 
l vd fabricat 1 heavy steels r Maximum resistance 
tT 


FINISH: (; 


gly 

" 

merciaity 
regardless of 
of Porcelain 
riginal ethciency 
g it with soap 
cting surface 


r with a high 
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This Advertisement is published in the Interest of 
the Entire Lighting Industry by lamp. Present wiring ca 
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that conforms to the most accepted principles of Illuminating 
Engineering. Such design protects the workers’ eyes while deliv- 
ering, not only the most light per dollar, but also the required 


ty of lrght tor the individual Seeing Task 


SOCKETS, STARTERS, LAMPHOLDERS: Good Lighting Equip 
ures ruggedly constructed parts that withstand years of 
body special design which facilitates quick, money 

saving maintenance and low-cost operation 


BALLASTS: Good Lighting Equipment insures you against trouble 
by employing only the highest quality certified ballasts. Ballasts 
last longer because sound electrical and mechanical design pre 
vents high temperature ballast operations, Lamps last longer 
because certified ballasts supply prop 
er starting current and maintain proper 

operating watts to the 


. pacity is used most eth 
ciently by the high power 
factor of quality ballasts. 








t Peflerter and fintt VomagtManulacturecs| 


RLM STANDARDS INSTITUTE, SUITE 823, 326 W. MADISON ST., CHICAGO 6, ILL. 
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CTesles ‘ H Goddard, Presiden £, 1949-1950 


? 
Wlam ina ling Engin eering 


HARLES H. GODDARD, the 
45th President, personifies the trend nota 


socre4ry ’s 


ble in L.E.S., to voung vigorous leader- 


ship. His qualifications to assume this leadership 
were recognized early in his association in the 
Active the first on 


mittees, Mr 


Society from national com 


Goddard was also an exceptionally 
for 


committees, 


local Section 
Board of 


as an officer of the Pittsburg] 


active worker his serving on 


numerous Managers and 
his 


New 


contributions 


Section where 


business connections transferred him from 
York SO 
that within five vears of his election to member 


the 


outstanding were his 


was elected to important oftice of 
Vice President 


Director of the Society three vears later 


ship, he 
Regional and was appointed a 

The Society’s strength lies in the devotion of 
its officers, committees and members to its basic 
In all of these—as 
ofticer 


member, active 
Mr. Goddard 


demonstrated a sound, enthusiastic approach, 


aims com- 


mittee worker and has 


from which the Society has benefited in many 


ways. It is significant that one of the ‘* planks’’ 


? . 
~ ociely 


of his **Paltform Speech’? given before the Na 


tional Technical Conference at French Lick, is 


his determination during his term of office, to 
bring to each member a complete realization of 
what the 


to offer, and how best to make these offerings 


Illuminating Engineering Society has 


President Goddard's qualifications for execu- 
tive leadership are equally apparent in his busi 
ness career. Entering the lighting industry in 
1929 with the Lighting Bureau of the Columbus 
Railway Power and Light Company, joined the 
Pittsburgh Reflector Co. as an applications en 
rineer, moving progressively to salesman, Divi 
sion Sales Manager, General Sales Manager, and 
to Vice Sales of the 


ompany at the age of 35 


President and Director of 
His present position 
is Manager of Utility Sales for Sylvania Electric 
Products Ine., which company he joined in 1944 

While his identified the 


livhting industry, Charlie Goddard brings to the 


work has been with 


Society a vast fund of knowledge in all phases of 
business, garnered from study and experience in 


anv diversified aspects of its operation 











The 1. E. S.— 


A Review 
and a 


Challenge 


By WARD HARRISON 
1949 1.E.S. Gold Medallist 


Illuminating Engi “It is a proper characteristic of a Profes- 
liscuss it from the sional Society to reward its members for 
ership and finances, or merit in the profession as well as contribu- 
ent and next year’s tions by the membership in the administra- 
like to talk about the tion of Society affairs.” Doctor Harrison 
re general way received the Society's 1949 Gold Medal at 
it was organized in French Lick. His response is presented here, 
freshman in Engi that all who will may profit by his observa- 
ireer and my own tions. 


run almost con 
early the entire era 
. nearly one billion 
been able to generate ‘ on > . > . " 
; ” The use of kilowatt h wv hyehting has in 


mveniently enough po 
' creased 25 times — to seventy-five 


inating engineering . a . , 

a , The use of light itself which we measure in 

number of people . . : é 

: i billions and trillions of lumen-hours, has increased 

if not impossible 7 ' ’ 

P 150 times after making due allowance for gas and 

ever, that was . 

kerosene previously consumed; that is, it has 

i) ] ’ lire whe ll 
sicle o LSA 


R isso-) apane st War hac just been 


doubled every five or six years on the average since 


1906, and is still doing it 


en Oklahoma was admitted as a state; Gloomy Predictions? 
h Bakelite e forerunner of It is true that back in 1935 there were gloomy 
invented. It predictions by some as to the effect of the advent 

on in a thou of the fluorescent lamp on the future of the indus 

bile; and when try. Ten years have passed. What is the record? 

in the U.S.A The kilowatt hours employed for lighting has in 

msidered quite mature creased to 214 times the 1938 level, the amount of 

} billion kilowatt light used annually in the U.S.A. has increased to 

in some $150,000 s1., times; the lighting fixture business has grown 

46 million lamps into the half-billion-dollar class—all in this decade 
There is nothing more insatiable than people’s de 

intervening forty sire for more light. I think I have mentioned upon 
previous occasions that in the severe depression of 

on general the "30's the people of the United States economized 


times — to on luxuries (kid gloves and the like) 40 per cent, 
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on tonnage of food 10 per cent, on gasoline 5 per 
cent, but on their own lighting not at all 

We might also stop to review the history of 
miniature lamps, a business of no consequence in 
1906; less than a million produced as against 500 
million for 1948 


ices these lamps render in airplanes, automobile 


Think of the indispensable serv 


headlights, in signals of all kinds, and in lighted 
instruments for the aid of the dentist and the sur 
geon 

Where else can we find a parallel to this light 
ing industry, which keeps doubling and doubling, 
and which still affords so much promise that a few 
years hence you will look back upon 1949 and say 


And let me add 


Some of the greatest developments 


‘*That was only the beginning ?”’ 
one thing more 
of the Twentieth Century have been used to de- 
stroy human life quite as much as to preserve it 
Light, however, may be used as a defense but never 
as a weapon. It always has been helpful to man 
kind; it is never found on the wrong side of the 
ledger 

Now, it would be idle to claim that our Ilhumi 
nating Engineering Society is solely responsible for 


Nevertheless 
In one particular it 


all this lighting progress it has had 
a very substantial part in it 
has been the greatest factor: It has been the watch 
man for the public, seeing to it that lighting is kept 
‘good”’ good from the standpoint of the user 


that 
that 


and of his eyesight. It is significant, too, 


experience has demonstrated many times 
where lighting isn’t very good, relatively little of 
it is used. We may take pride, too, in the fact 


that some of our own dues have been spent to 


finance university research in the lighting field, 
to increase knowledge for the benefit of all 

Often in addresses of welcome we have listened 
to the scriptural quotation ‘‘Let there be light 
So often heard it that familiarity may 


Ilow 


icials and 


have we 
its significance 
ft 


have robbed it of much of 


ever, I believe that the many public o 


executives who have used these words have been 
entirely sincere in according the production and 
distribution of light a first place amongst indus 
trial vocations. Sometimes I think we fail to realize 
what real satisfaction each of us is entitled to for 
the dynamic lighting industry which our engineer 
ing skill and enterprise have helped to build, and 
particularly for what our organized illuminating 
engineering profession contributes in publie bene 


fits 
Straight Thinking Vital 


Of course, there are certain types of twisted 


thinking today by self-recognized intellectuals and 
would detract much from this 


“planners” which 
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satisfaction. They assail modern industry gener- 


ally and impartially, claiming that those who 


operate it are motivated solely by a “low” desire 


Furthermore, they say that our econ- 
that 


for profits 
omy has matured and our system has be- 
come so well perfected that from now on progress 
will be automatic, and that the benevolent state 
should take over and act as an all-powerful and 
wise big brother. In fact, it is being said that 
private industry, including ours, has defeated its 
own function; that there is nothing left for it to 
do; and that the businessman or industrialist no 
longer retains the instinct of self-preservation 
Now, these ideas are making some headway, for, 
whether we like it or not, this world is ruled prin- 
cipally by emotion, and one of the weaknesses of 
our capitalistic economy is that on the surface at 
least it is quite lacking in appeal to the emotions 
of the 

Let’s look at little further. It took a 


Chinese scholar who knew both the West and the 


nasses 

that a 
East to remind us that when one observes the 
body-breaking toil of the masses of the East, he 
should be 


inventors of the West 


religiously moved to bless the great 
who have dey ised machines 
and aids to do work for man and relieve him from 
the degrading hardships to which his Oriental 
This 
real spirituality of 


neighbors are still subject scholar 


same 
declares that herein lies the 
material civilization ; when men and women 


must toil as they do in the Orient, unaided by 
there is little life and energy left for 


He also 


pointed out that when man first made fire acei- 


machinery, 
the general enjoyment of higher values 
dentally by drilling wood, the invention was re- 
garded as such a spiritual thing as to be attributed 
to one of the greatest of the gods. It is interesting, 
too, to discover that in the East all the legendary 
kings of China were not priests or philosophers, 
discoverer of fire, the 


but inventors, such as the 


first builder of houses and the first teachers of 
agriculture and of medicine. After all, there never 
was an invention that was not first an idea; and 
an idea is not a material thing at all, but a thing of 


the spirit 


Let’s Tell the Story 

We also can let in a little light on the folly of 
believing in the doctrine of the matured economy 
We all know that developments and processes are 
far from static. In our profession and industry 
this principle has been particularly evident. The 
difficulty 
people who have never experienced the oil lamp, 


today is that we have so many young 


the gas jet. the ice box, the horse and buggy, and 
other primitive objects. These young people are 
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particularly susceptible to the notion which is 


going around: That we new can rest easy; that 
industry is more or less automatic, calling not for 
aggressive imagination, but simply for conserva- 
tion by so-called “planners.” The average young 
person today takes f granted too many things 
ler can compare with 
plements. In other 
even of voting ag 

with the 

respects. They have conception 


experimentatio 


1 Challenae 


her father had patiently thrown some light on 
some of the darkness in her mind, she began to 
see that many of the shallow arguments to which 
she had been exposed in college were not well 
founded 

Rightly 
knowledge, invention, and technical processes are 


approached, we may find that new 


capable of making an emotional appeal and of 
stirring people’s wonder and admiration for the 
accomplishments of science. The “intellectuals” 
wax enthusiastic over Galileo and Newton and 
Copernicus, early in the field of science. Perhaps 
if they were better informed they could experi 
ence a like admiration for some moderns like 
Faraday, Kelvin, Edison, Alexander Graham Bell, 
and others who toil in modern scientific labora 


tories 


It's What You Make It 


And now let’s apply some of this thinking more 


directly to our own Illuminating Engineering 


Society. By the end of its first year it had some 
Listed 


below are the names of its first 15 presidents, men 


800 members and was growing steadily 


in whom we may well take pride 


1906 Preston S. Millar 1913 
Charles O. Bond 1914 
A. S. MeAllister 1914 
harles P. Steinmetz 1915 
J. Serrill 1916 
ekney 1917-18 
Hoadley 1918-19 
1919-20 


In each instance most certainly the office was 


seeking the man. It is significant, too, that all but 


two of them were members of the Society from the 


first vear of its existence. All who met them knew 


that they w truly pioneers in a new field and 


service to the public were 


that their 


hil Only of them are still with us 





























ee 


Comparison of usage in 1906, when the Society was or 
ganized, to 1948 is indicated by relative size of plain 
electric lamp sales—20 times 
1906 (to approx. 1 billion); electrical energy for lighting 
25 times 1906 (to approx. 75 billion kwh); use of light 





squares to shaded areas 


in terms of lumen-hours—150 times 1906. 
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A most eminent one, dear to us all—Preston 


S. Millar 


today 
has just left us this summer; left, as I 
believe he wished to do, right at the close of a 
day’s work. No one was more devoted to the 
ideals of the Society than Mr. Millar; no one saw 
more clearly that to be of value both to the public 
and to the industry, the Society must in every 
instance preserve its professional status and hold 
itself free from commercial activity. His interest 
in and his affection for the Society were a highly 
important part of his life 

And this brings me to the principal intent of 
the talk 


ventions brought 


When the Society was small and con 
together from 100 to 200 or 
250 members, its ideals were well understood and 
subseribed to, but now that we have grown great 
there is the danger that we also may become im 
personal. Do we have a dominating professional 
spirit, the sincere interest in this Society and its 
work, and the affection for it that we should, or 
do we merely take it as a matter of course — just 
a part of our business, in fact, rather than as a 
medium through which we can develop our under 
standing of a science and art, and pool our un 


selfish effort to further the well being, the health 


and the happiness of many people? Much of the 
usefulness and success of the Society in the future 
will depend on how that question is answered 
Graduates of a college are presumed to have a 
warm place in their hearts for their Alma Mater, 
and, as Daniel Webster long ago reminded us, 
there are many who do; college songs contribute 
no small part today. We do not have the pull of 
L.E.S 


bring us together, and perhaps that’s a lack that 


songs to express our aspirations and to 


some member will correct; I hope so 

But whereas one’s close connection with a col- 
lege is usually limited to four years, with many 
of us our connection with the Illuminating Engi- 
neering Society is for the duration of our active 
lives, and continues on whether we are working 
in one enterprise or in another 

Those of you who have been with the Society 
longest know well that you attend its meetings 
and answer its calls for work not simply because 
vour livelihood is in this field, but rather because 
for vou the Society has come to have a high pur 
because it is a friend 


pose and a_ personality 


whom vou are “delighted to honor” with your 


service 


Ward Harrison—1949 1.E.S. Gold Medallist 


Engineer, teacher, author, designer, inventor, 

consultant, lecturer and leader, Doctor Ward 

Harrison has contributed to the art and tech- 

nology of lighting to a degree unsurpassed by 
any member of the profession. 


Fellow and eighteenth president of the Ilumi- 
nating Engineering Society, he was the first to 
receive the honorary degree of Doctor of Illu- 
minating Engineering awarded him in 1940 by 
the Case School of Applied Science. 
For nearly two decades as director of engineer- 
ing of the Lamp Department of the General 
Electric Company, he was in charge of the 
largest illuminating engineering organization 
in the world. 
In addition to his term as President, he has 
served the Society constantly during almost 
his entire professional career having been 
chairman of ten important committees, a mem- 
ber of seven others, official representative to 
United States National Committee, I.C.I., and 
representative on Sectional Committee A.E.S.C. 
Because of his outstanding position in the pro- 
fession he was invited to deliver the principal 
address at the 1948 Convention of the British 
Illuminating Engineering Society. 


NOVEMBER 1949 The LES 


Designer of the RLM standard industrial re- 

flector and of improved luminaires for street 

lighting, inventor of the Glassteel Diffuser and 

the clear-top, enclosed semi-indirect luminaire, 

his counsel with respect to new and improved 

products has enriched the lighting practice of 
the entire world. 


Quantity determinations were greatly facil- 
itated and made more precise by the establish 
ment through his initiative of the now almost 
universally used coefficients of utilization and 
the room-index method of illumination calcu- 
lations, while predetermination of degree of 
comfort through his system of numerical glare 
ratings has rendered quality less of a detached 
abstraction. 


Through his writings and his thoughtful papers 

before technical groups, he has stimulated new 

approaches and initiated new criteria for 

better and more practical approaches to light- 
ing problems. 


For these and many other contributions to the 

art and science of illuminating engineering, 

the 1949 I.E.S. Gold Medal is awarded to 
Doctor Ward Harrison. 


Harrison 
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Brightnesses in Visual Field at Borderline 
Between Comfort and Discomfort (BCD) 


] 


is been defined as a 


mivhthess 


‘ 


characteristics of 
the visual field.’ 
brightness 


un 


t have 

nvestiga 
rhtnesses in 
upon visual 


working,’ and 


ivestigations have 


By MATTHEW LUCKIESH and S. K. CUTH 


been extended into a less obvious realm and have 
evaluated ease of seeing in terms of a number of 
psycho-physiological responses.’ The available data 
permit the establishment of rather definite rela 
tionships concerning the more or less physical or 
visibility aspect of the problem. However, the rela 
tively meager data of the evaluation of comfort and 
ease of seeing result only in qualitative conclusions 
Therefore, the gap in our knowledge of the overall 
problem of providing ideal seeing conditions needs 
to be filled by additional comprehensive and quanti 
tative investigations which can be correlated with 
lighting practice 
Since comtort co ort are sensations 
appraisal ci e made only by those who ex 
rent individuals may 
praisals, but the trends 
Luckiesh and Holla 
estigation of the 


visibility, in 


vision 

ending the 

us work 

were limited in 

ult to apply direet 

on of specific lighting installations 

Therefore. a more extensive study of brightnesses in 

the visual field was planned which would include 

he wide range of the various factors involved with 

sufficient corollary investigations to make possible 

the practicalization of the basie and fundamental 
data 

Any comprehensive study of quality of lighting’ 


*These references are not intended to be a complete bibliography 
of the literature but rather an indicator of the trends of researehes 


during several periods 
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or the environmental brightness relationships must 


include 


brightnesses o 
The area and positic 


rhe criticalness of 


The present paper presents the results of an exten 
sive series of researches of the effects of sources of 
brightness in the visual field upon comfort and dis 


Because of the scope of these researches 


comfort 
it is necessary to limit this paper to a presentation 
Numerous addi 


tional results and analyses which make 


chiefly of the basic relationships 
possible the 
correlation of the basic data with lighting practice 


will be the subject of a future paper 


Experimental Criterion, 
Environment and Procedures 


/ 


C'riterwn As has been stated previously, only 


those who experience and pay the penalties of glare 


ean appraise discomfort and determi 
fort and discomfort W he 


ts are involved 


‘ ; 


es OL dehinitions of vat 
scon ort. How 
} 4 


’ 


a matter ol 


studied. The 


experimental 
present investigation involved (1) an extended v 
ual field of 


brightness F 


uniform brightness termed the field 


and (2) a series of 


} 


limited luminous 


areas of various brightnesses termed sources. For 


most of the present researches these conditions were 
obtained in an 80-inch photometric sphere, one-third 
of which was cut away as is illustrated in Fig. 1 
The subject’s head was positioned in a headrest so 
as to locate his eyes at the center of the sphere, or 
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The experimental environment used throughout 
investigation was the illuminated 


Figure 1 
most of the present 
white inner surface of an 80-inch sphere at the center of 
which the subject's eyes were located. This unrestricted 
surrounding visual field was illuminated by the lamp L 
located near the center of the sphere and concealed from 
the subject. The brightness of the test-sources 7, which 
consist of circular apertures in the spherical surface, is 
djusted by the control under the subject's right hand 
The photograph illustrates the brief period during which 
i test-source T located 20 degrees above the line of vision 


was exposed 


soul 

subjec ts 
» borderline between 
using appropriate fil 


sources, If Was vossible to 


I 
color of the sources 


obtain apparent constaney of 


for a relatively large change in voltage. Therefore, 
by the selection of a lamp of proper wattage and a 
orresponding color-correcting filter, a reasonably 
constant spectral quality was maintained over the 
range of brightnesses from zero to approximately 
(0,000 footlamberts. This minimized the possibility 


f 


of the color of the source influencing the judgment 
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of the subjects, since the spectral character of a 100 
footlambert source was approximately the same as 
that of a 10,000-footlambert source. Each lamp and 
filter combination covered a limited range of bright- 
nesses, an appropriate one being selected for each 
subject depending upon the variable being studied 
In every case, the subject had available a sufficient 
brightness-range so that his evaluation would not 
be affected by the available limiting brightnesses 

Those sources which were not used during any 
particular part of the investigation were adjusted 
to equal the field brightness F and became indistin- 
cuishable from it. When two sources were being 
compared by alternate exposures, the brightness of 
either source during its ‘‘off’’ period was identical 
to the brightness of the field. Thus, the experimental 
environment always consisted of a uniform field 
brightness F with a circular luminous area peri 
odically superimposed upon it 

Technique. The technique used for appraising 
the brightnesses of the sources was similar to that 
originally developed by Luckiesh and Holladay® but 
with refinements of procedure which were dictated 
by later experience and knowledge. The subject was 
required to evaluate the initial sensation of bright- 
ness when a source was momentarily exposed to 
view amid the surrounding field of uniform bright 
ness F 


that of a worker looking up from the adaptation 


In other words, the condition approximated 
brightness of a large area, such as his desk, to a 
source of higher brightness and evaluating the sen 
sation received during the brief period that the 
viewed 


source Was 


Short exposures were used in 
stead of prolonged exposures owing to the desire 
to maintain the adaptation brightness-level as close 
the surrounding field as possible. How 

the exposure-time was sufficiently long for the 

ive and to experience the full build 

sensation. The authors believe it is 

and even essential to control the duration 

source. After considerable ex 
standardized upon 1-second 

by l-second intervals during 
were exposed only to the field 
ond evele was devised during 
ere preset! ted for a subjective 
and the remaining short 
subject to alter the 

| also a comparison meth 
nind that both types were 

onsistent. The absolute method was 
when a single test-source was used or 
bles being investigated ineluded more 
rhtness. The comparison method 


for those phases of the investiga 
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tion in which the test-source being evaluated was 
displaced from the line of vision, which permitted 
locating a standard or comparison-source on the line 
of vision, or when the angular displacement between 
sources was sufficiently small to permit alternate 
direct fixation with minimal movement of the eyes 

The exposure-cycle of the absolute method in- 
volved three l-second ‘‘on’’ periods of the test- 
source separated by 1-second ‘‘off’’ periods and fol- 
lowed by a 5-second ‘‘off’’ period The 5-second 
period was provided so that the subject could re- 
solve the sensations received during the ‘‘on’’ peri- 
ods and alter the brightness of the test-source for 
the next appraisal if he wished. The criterion used 
throughout the present investigation was the sensa- 
tion at the borderline between comfort and discom- 
fort, or the BCD sensation. The subject was free 
to establish his own criterion of BCD brightness 
and was permitted as many 10-second cycles as he 
deemed necessary to make a complete appraisal for 
each condition 

When the comparison method was used, the com- 
parison-source C was set at a predetermined bright- 
The brightness of the 


test-source 7 was then adjusted by the subject so 


ness by the experimenter 


that the initial sensation received from it was the 
same as the initial sensation received from the com- 
parison-source. The sources were exposed alternate 
ly for l-second periods with 1-second intervals be 
tween exposures and a 5-second ‘‘off’’ period for 
evaluating the sensation of brightness and for alter- 
ing the brightness of the test-source. During two 
successive cycles the order of presentation of the 
two sources Was reversed For example, the order 


during even-numbered cycles was (--T—C, each 


exposure being for one second with 1-second ‘‘off’’ 


intervals between exposures. This was followed by 
a 5-second interval during which the subject saw 
only the uniform field brightness. During the odd 
numbered cycles the order was T—C—T so as to 
minimize any influence of the order of presentation 
As with the absolute method, the subject was per 
mitted as many cycles as necessary for making an 
appraisal. The field brightness F was maintained 
constant and continuous for each specific condition 
and series of observations 

In considering controlled conditions, it is also 
necessary to minimize the influence of the experi- 
menter upon the subjects. After adequate explana- 
tion of the procedure, the subject was left alone to 
arrive at his conclusion at each step in the investi- 


gation. The handling of subjects is very important. 


Basic Relationships 


In this section of this paper the basic factors 
which affect the visual sensation produced by a 
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source or luminous area are restricted to the size 
and brightness of the source and to the uniform 
brightness of the entire adapting field. The posi 
tion of the source in the visual field, the configura 
tion of the source and the number of sources that 
are visible are modifying factors which are con 
sidered separately in later sections 

Standard BCD Brightness 
meaningful 


It was first necessary 
to establish a brightness value for 
standardized conditions and one that could be used 
as a common denominator for relating all the vari- 
ables. This was accomplished by selecting as the 
criterion a brightness sensation which was at the 
borderline between comfort and discomfort. We 
have termed this the BCD brightness for thé speci 
fied condition. This datum should be the average 
from a large number of subjects in order for it to 
be a representative value. It then becomes the 
standard BCD brightness for the standard test-con 
ditions as viewed by a standard subject, The stand 
ard test-conditions included (1) a circular source 
having a diameter of 1.48 inches, (2) located on the 
line of vision, (3) at a distance of 40 inches from 
the eyes and (4) a surrounding field brightness of 
10 footlamberts. At this viewing distance, the cir- 
cular source subtended a solid angle of 0.0011 
steradian. The absolute method was used for deter- 
mining the basic relationships. The source bright 
ness was always viewed directly by the subjects who 
adjusted it until it was judged to be at the BCD 
brightness for the specific conditions 

It will be noted that the background brightness, 
against which the source is viewed, has not been in 
cluded among the basic or modifying factors. In or- 
der that the results of these researches be useful, 
he background brightnesses are considered to be 
less than the brightness of the source and of the 
same order as the adaptation brightness as is often 
encountered in practice. In this investigation the 
background and adaptation brightnesses were iden 
tical. Obviously, if the background is of the same 
brightness as the source, it becomes a part of the 
source and thus contributes to the visual sensation 
received from the source 

A random group of 50 subjects varying in age 
from 20 to 40 years was used for determining the 
standard BCD brightness of the standard source 
viewed under the standard test-conditions. The av- 
erage BCD brightness for each of the subjects is 
presented in Table I. It is seen that the individual 
BCD brightnesses range from 315 to 1600 footlam- 
berts and that the geometric mean BCD brightness 
of the standard source is 830 footlamberts. An an- 
alysis of the data indicates that an approximately 
normal distribution was obtained from the 50 sub- 
The variation between individuals is not un 


jects 
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TABLE I.—The BCD brightness in footlamberts of the 
standard circular source (subtending 0.0011 steradian) 
located on the line of vision which produced an initial 
momentary sensation as judged by each of 50 different 
subjects to be at the borderline between comfort and dis- 
comfort. The field brightness was 10 footlamberts. 


Brightness Brightness 
41 1040 
2 2K 91 
1040 
vie 
1170 


580 


Subject 


Subject 


expected nor extraordinary because of the many 
physiological and psychological factors which may 
influence the subjective appraisal of bright areas 
Contrast sensitivity, for example, has been used as 
a criterion of retinal sensitivity and has been dem 
onstrated to vary widely for a group of subjects 
who may be otherwise rated equal, and are socalled 
normal, on a visual-acuity basis.'? Furthermore, 
standards of comfort or discomfort vary greatly 
among individuals. However, the normaley of the 
distribution is an indication that the mean value is 
The geo- 


mean and the arithmetic mean are of the 


representative of a much larger group 
metric 
same order of magnitude, differing by approximate- 
ly 7 per cent 
useful for these types of data since it is less affected 


The geometric mean is particularly 


by extreme values than the arithmetic mean, and 
hence it is a more typical average especially when 
there is a relatively wide spread of the data. In ac- 
tual practice ‘‘factors of safety’’ should be pro 
vided so that no sources in the visual field are in the 
discomfort realm beyond the borderline BCD for 
any one of a representative group of persons. Thus 
the average BCD brightness is suitable for estab- 
lishing general relationships, but it may be desir- 
able to use the lowest BCD brightness as a conserva- 
tive value for determining the brightness relation- 
ships in a visual environment when comfort is of 
primary importance 

It is of interest to compare the average BCD 
brightness obtained in the present investigation 
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socalled plot as a straight line on logarithmic coordinates, 


may be represented by the equation 
B o2re* 


snitial sen where B is the BCD brightness of the source and 


, F is the field brightness. From this relationship it 


brightness o 
is seen that doubling the field brightness FP permits 
a 36 per cent increase in the brightness B of the 
source Conversely. if the brightness B of the 
source is doubled, the field brightness F must be in 
creased approximately five times in order to mam 
tain the BCD sensation 
The straight-line relationship agrees with that 
found by Luckiesh and Holladay* and by Nutting.” 
Che coefticient of F as determined by these earlier 
investigators was higher primarily because the eri 
terion Use« m involved the sensation of glare 
rather than the ivhtn \ i at the 
borderline between comfort and discomf and 1s 
le ¢ less than the sensation of glare in 
nee between the 
the exponent \ ue to slightly differ 
experime ital situations and techniques and to 
fTferences between tl ! ised mm the 
s investigations. We beli that the group 
ts used in the present stivation is more 


earlier 


uund in 


ipproximatelyv the 


re | itive Sizes 


d angles trom 


distance 





hes im 
the physical 
ces and the 

by the 
field bright 


brightnesses 


) footlamberts 
of the source Y 
ess B in foot 
arithmie one for 
low 
°) 


. 10 20 5 , 
BRIGHTNESS (F) OF SURROUNDINGS ig ecreases more rapidly 
FOOTLAMBERTS) : 








0.01 to 0.13 steradian, than 
etween BCD brightness B of 


f vision and subtending a 


t-line portion of 
radian, and the surrounding field re of sizes used by Holla 
brightness F av who al Lig 1e relationship. The 
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Figure 3. The relative sizes of the five circular sources 
used for determining the effect of size upon BCD bright 
ness for a field brightness of 10 footlamberts. The point 


of fixation “X" was at the center of each of the sources 


empirical equation 


the curve Is 
1020 


For the entire range of Y used in the 
searches, the empirical equation is 


B= 296Q-° 77 


The exponents of Q are in general agreement with 
Ifolladay who found that a value of 0.25 gave a 
good approximation for the range he studied 

The inverse relationship between BCD brightness 
and size of source is obvious. However, it Is a vari 


able relationship and the change in one factor re 


quired as a result of an increase or decrease in the 


other factor is dependent upon the absolute values 


of size and brightness that are involved. For ex 


TABLE II.—Dimensions of the circular sources and the 

average BCD brightnesses in footlamberts of these 

sources, located on the line of vision which produced an 

initial momentary sensation judged to be at the border 

line between comfort and discomfort. The field brightness 
was 10 footlamberts. 


v 


BCI Brightness 


footlamberts 
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portion of 


ample, when the size Q of the source is less than 
0.01 steradian, doubling its brightness requires that 
it be reduced to one-tenth of its original size. As 
the size of the source is increased progressively 
above 0.01 steradian, a doubling of its brightness 
requires progressively less of a reduction in size. 
The reasonableness of these results is obvious when 
it is considered that large sources cover a substan 
tial part of the visual field and become a greater 
factor in the brightness to which the eves are 


idapted Furthermore, the BCD brightnesses of 


large sources are relatively low in comparison with 
the BCD brightnesses of small sources and there 
fore, the of changes in size are relatively 
diminished 

It is emphasized that the relationship given in 
quation (4) holds only for the range of the experi 
ental data and cannot be extrapolated for larger 
BCD values 


es of sources without obtaining 


ch are without meaning. For example, if equa 
tion (4) were extended in range to a source sub- 
tending a solid angle of about 0.32 steradian, the 
BCD brightness would become zero, and for larger 
sources would be a negative quantity Obviously 


this is an empirical equation of limited range 


Nevertheless, the results do indicate that large 
expanses of luminous areas become uncomfortable 
when their brightnesses are relatively low. For 
many years we have emphasized’ this fault of in 
direct lighting in large interiors and have advo 


ated general illumination plus supplementary 


lighting.’* However, a large source may include 
a considerable portion ol the visual field and part 
of it may be in view at all times. Thus the large 
source may contribute directly to the adaptation 
brightness which will be higher. Therefore, the 
sensation of brightness when the source is viewed 
directly may be appreciably mitigated 

It is interesting to compare the diameters and 
areas of sources of the same solid angle when they 
are viewed at 40 inches, the distance used in this 


investigation, and, for example, when they are 
viewed at 10 feet. The sizes of the sources for 
At the 


viewing-distance of 10 feet a circular source sub 


the two distances are presented in Table II 


tending a solid angle of 0.0079 steradian has a 
diameter of 12 inches, and an area of 113 square 
inches and approximates an enclosing globe. The 
largest source used in the investigation was 16 
ncehes in diameter at a viewing-distance of 40 
ncehes. A source of the same visual size would have 
a diameter of 48 inches when viewed at 10 feet 
The area at this distance is 1810 square inches or 
When a source of 


the visual angle sub- 


approximately 12.5 square feet 
this size is fixated centrally, 


tended by its diameter is 22.6 degrees In other 
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words, the central visual field is covered by this 


source. Furthermore, a source of this size begins 
to approach a large segment of an indirectly illumi 
nated or luminous ceiling. Thus these data can be 
used to indicate the BCD brightness of either small 
large areas in a visual environment 
Re ationshi) s 
BCD brightness B of a source in the 
field 


experi 


or relatively 

Basi 
tween the 
field, the 
brightness F for the 


When the relationships be 
visual size of source Q, and the 
entire range of the 
mental data are combined the following empirical 


formula is obtained from equations (2) and (4 


1Oske (oO 1°28 

values of F. The 
points for which experimental data were obtained 
are indicated Dotted lines have 
been drawn parallel to the 10-footlambert curve for 


field brightnesses of 1 and 100 footlamberts. This 
relationship has been adequate ’ estab 
Holladay 


present investigation 


From Fig. 4 it is seen that, for 


parallel 
lished by and was sp h “ld in the 


a constant BCD 
brightness, if the field brightness is increased, the 
size of the source may also be increased, but not in 
a constant ratio. For a given BCD brightness of a 
the permissible increase in the size of the 


pends upon its absolute 


size. For example 
en BCD brightness of a source when the 
is Only 0.001 steradian, the area 
increased about 2.6 times, or to 

field brightness 1s doubled 

er, when the size of the source is as large as 


0.1 steradian, its area may be increased by a factor 
when the field 


ords, when the 





RADIANS 


Figure 4. The relationship between BCD brightness B and 
size Q of sources located on the line of vision for three 
surrounding field brightnesses F. 


Visual Field 


Luckiesh-Guth 


Figure 5. Locations of the circular test-sources along the 

vertical, diagonal and horizontal meridians. The diameter 

of the sources was 1.48 inches or 0.0011 steradian at a 
viewing distance of 40 inches. 


considerable 


brigitnesses of sources are increased 
care must be exercised to make the necessary com- 
pensating increase in the field brightness or de- 


erease in the size of the source or both 


Position of Source in Visual Field 


In a previous paper,’ the authors presented the 
results of a limited investigation of the relative 
brightnesses above and to one side of the line of 
vision which produced the same initial visual sen- 
sation. The present researches were designed to 
extend the scope of the previous work and to deter- 
mine more explicitly the effect of displacing a source 
from the line of vision 

Cireular sources of brightness were located at 
various angular distances from the line of vision 
along three meridians—vertically, diagonally and 
horizontally—as is illustrated in Fig. 5. The diame- 
ter of the sources was 1.48 inches which, at a view 
ing distanee of 40 inches, subtended solid angles 
of 0.0011 steradian. These circular sources were 
located on the inner surface of the sphere at a 
constant distance from the eyes which were at the 
Therefore, these sources were 


The brightness 


center of the sphere 
constant in visual size and shape 
of the surrounding field, which extended over the 
10 footlam- 
The comparison method as previously de- 


entire visual field, was maintained at 
berts 
scribed was used for determining the BCD bright- 
ness of the sources as they were displaced at various 
The 


central source which was viewed directly by the 


angular distances from the line of vision 
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TAELE III.—BCD brightnesses in footlamberts of circu- 
lar sources (subtending 0.0011 steradian) located at vari- 
ous angles (4) from the horizontal line of vision. The 
field brightness, which extended over the entire visual 


field, was 10 footlamberts. (See Fig. 5). 
Angle 4 from BCD Brightness in Footlamberts 
line of vision 
in degrees Vertical Diagonal Horizontal 
0 830 830 830 
5 1165 1020 BR6 
10 1344 1051 928 
20 1764 138 1037 
30 2764 7 
40 4452 


*Outside of visual field for some subject 


subjects was set at the standard BCD brightness 
of 830 footlamberts determined in the basic phase 
of the investigation. The eyes of the subject re- 
mained fixed on the position of the central source 
and the off-axis sources were seen by averted vision 
Since the comparison source was at the BCD bright 
ness, and the off-axis sources were adjusted by the 
subjects for the same initial momentary sensation 
of brightness, the latter are also BCD brightness 
The comparison-source and the off-axis source were 
exposed alternately for 1-second intervals 

In Table III are summarized the average BCD 
brightnesses as determined by the representative 
group of 10 subjects. The observed values are also 
diagrammatically presented in Fig. 6, where the 
cross at zero degrees represents the point of fixation 


while appraising the displaced sources by averted 


vision 
was extended to cover the limits of the visual fields 


The angular displacement of the sources 


for all subjects. For example, all of the subjects 


were able to see a source located 50 degrees above 


% 


MSPLACAMENT VERTICALLY Ff 


2 2) 


oot Prey 20s Nae 


ARAB 


ANGULAR OFSPLACEMENT HORIZONTALLY FROM x OF 

Figure 6. A diagrammatic representation of vertical, 
diagonal and horizontal displacement of test-sources from 
the point of fixation “X.” The BCD brightness for each 
source location is indicated below the respective circles 
for a field brightness of 10 footlamberts. 
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the line of vision, but only four were able to see 
the source at 60 degrees. The latter datum was 
used for extrapolating the average curve to 60 
degrees. Similarly, sources displaced 70 degrees 
diagonally and 100 degrees horizontally were out- 
side the visual field for some of the subjects 
Averages obtained by the individual subjects in- 
dicate that the relative brightnesses selected for the 
BCD values varied approximately the same as those 
obtained for the standard BCD brightness. That is, 
some subjects appear to be more sensitive to bright- 
ness than others, and hence their BCD brightness 
is lower than that obtained by the less sensitive 
subjects. However, it was found that a subject 
generally fell into the same position throughout all 
of the tests. In other words, a subject selecting 
high BCD brightnesses always selected high values. 
It is interesting to note that when the angular dis- 
placement of the source from the line of vision is 
small, the variation among subjects is small, being 
about a 2:1 ratio. However, as the angular displace- 
ment increases, the variation among subjects be- 
comes greater and reaches a maximum of about 
10:1. In other words, central vision appears to be 
more uniform among a group of subjects than does 
peripheral vision. Such a variation is to be ex- 
pected because of individual variations in judg- 
ment, retinal sensitivity and other psychological 
and physiological factors. Seeing by averted vision 
involves focusing the attention on a given object 
This 
inherent difficulty apparently increases with the 
Neverthe- 


while focusing the eyes on another object. 


angular separation of the two objects. 
less, the average BCD brightness is a useful value 
for specifying brightness relationships in the visual 
field provided a suitable ‘‘ factor of safety’’ is used. 
In other words, the average BCD brightness for a 
large group of persons is always of a higher value 
than the lowest individual value. This point is 
discussed later. 

In Fig. 7 is presented graphically the manner in 
which the BCD brightnesses increase as a source is 
displaced from the line of vision in different merid- 
ians. The heavy lines representing the vertical, 
diagonal and horizontal displacement are smooth 
curves drawn through the average observed values 
which are indicated by the circles. The thinner lines 
for the intermediate meridians have been interpo- 
lated. 
of a given brightness is more effective in producing 
a given sensation when displaced horizontally from 
the line of vision than it is when displaced the same 


From these curves it is seen that a source 


angular distance vertically above the line of vision. 
For example, when the field brightness is 10 foot- 
lamberts, a source having a brightness of 2000 foot- 
lamberts must be displaced 50 degrees horizontally 
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but onlv 23 degrees vertically in ord VERTICAL 
borderline between comfort and dis 

in another way, a 2000-footlar 
horizontall i! 
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Figure 8. The relative BCD brightnesses of sources dis 

placed along the diagonal and horizontal meridians in 

per cent of the BCD brightness of a source displaced the 

same angular distance along the vertical meridian. The 

size of the test-sources was 0.0011 steradian and the field 
brightness was 10 footlamberts 


; 


tionships for the useful ra 
line of vision 


\ graphical illustration of the variation of BCD 


hy ‘ 


htnesses of the cireular sources located in the 
visual field above the horizontal is presented in Fig 
'when the point of fixation is at zero degrees. The 
solid curved lines represent iso-BCD bright 


ind are lines of equal BCD brightnesses. <A 
i” point is the similarity between the shape 
BCD curves and the representing the 
boundary of the visual field. The latter dotted 
ished by Duke Elder, 


iow the BCD brightness increases Sheard and others The extent of the visual field 


irve 1s based upo data publ 


source, subtending a solid angle of 0.0011 s greatly dependent upon physiognomy or facial 


s displace long v s meridians > 
is displaced along various meridians from the topography and upon the retinal characteristics of 


vision. The heavy lines represent observed data 


any particular individual. The slight dip in the 
vertical, diagonal and horizontal displacement. The ; “oF 
irves along the vert n a l rei i also 
for the intermediate meridians have been ong on au al . 
interpolated. These data were obtained when the field 


brightness was 10 footlamberts 


Figure 9. A graphical illustration of the variation of 
BCD brightnesses of circular sources (subtending 0.0011 
steradian) located in the visual field above the horizontal 
The point of fixation was at zero degrees and the bright 
ness of the field was 10 footlamberts. The heavy solid 
curved lines represent points of equal BCD brightness 
The broken curve represents the boundary of the visual 
linear rela field. 


ean 
al BCD 


ndicated by 
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Figure 10. Illustrating the extent of the visual field 

above the horizontal and the permissible BCD bright 

nesses of sources (subtending 0.0011 steradian) when the 

line of vision is depressed below the horizontal. The field 
brightness was 10 footlamberts. 


appears to follow the shape boundary of the 
visual field 

Fig. 9 is predicated upon the subject’s line of 
vision being horizontal and the point of fixation at 
zero degrees. However, one often is more interested 
in that part of the visual field above the horizontal 
when the line of vision is depressed below the hori 
zontal. Diagrammatic views of this are presented 
Fig. 10. It is seen that, as the line of vision 1s 
and more below the horizontal, that 


epressecd ore 


i 


part of visual field in which bright areas ordi 


I 


narily are located becomes progressively smaller 
For example, as shown in I, Fig. 10, when the line 
of vision is 30 degrees below the horizontal, the 
visual field extends vertically above the horizontal 
degrees and laterally on the hori 


KF uv 10 when tl c 


only about 33 
zontal about 60 degrees. In III 
line of vision is 50 degrees below the horizontal 
which approximates looking down at a desk, the 
extent of the visual field is only 13 degrees verti 


eally and 30 degrees horizontalls In other words 


there is but a small area in whi uurces can be 
seen and for the latter example the minimum BCD 
brightness is about S000 footlamberts when the size 
of the source is 0.0011 steradian and the field 
vertheless, the 


vision at times may and often will be hori 


brightness is 10 footlamberts Ne 


line of 
zontal or above the horizontal rherefore the con 


plete diagram of Fig annot be neglected ot 
ignored 

In Table IV are presented the BCD brightnesses 
taken from the smooth curves of Fig. 7 for sources 
located at visual field 


having a size of 0.0011 steradian (1.48 inches in 


Various positions in thre 
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and a surrounding 
field brightness of 10 footlamberts. These BCD 
16 per cent if the 


diameter, viewed at 40 inches 


brightnesses may be increased by 
field brightness is 20 footlamberts and by 85 per 
ent if the field brightness is 40 footlamberts. How- 

the source is increased by a 


Dbrighthesses of Table IV must be 


BCD brightness 

the visual field is 

since it involves physio 
factors Either Fig. 7 
ised for determining the relative 
ivhtness of a source located anywhere in the 
However, they 


ulation of the ang! 


involve the measure- 
of a meridian from 
al and the angular displacement of the 
from the line of vision along this meridian 
er words, on these diayvrams, the source is 
onsidered to be on the surface of a sphere 

In establishing a more practical relationship, it 
s desirable to consider that the source is located in 
a vertical plane normal to the horizontal line of 
vision. Thus, the position of a source may be defined 
bv a vertical distance V above the horizontal line 
of vision and a lateral distance L from the point 
where the horizontal line of vision intersects the 
vertical plane. By expressing these distances in 
terms of the distances rom the eve to the vertical 
plane thie un i Value — and 


~be ome simple 


factors for deter ing a position index P 


If the 


position index P is in terms of the relative BCD 


brightness, it becomes a relatively simple matter to 
determine the BCD brightness of a source located 
anvwhere in the visual field above the line of vision 
The position indexes P, or the relative BCD bright- 
nesses of sources located at various positions in the 
visual field, are presented in Fig. 11 It is seen 
that Fig. 9 and Fig. 11 are 


linear measurements are involved in the latter 


similar except that 


TABLE IV.—BCD brightnesses of a circular source 

located at various positions in the visual field when the 

size of the source is 0.0011 steradian and the brightness 
F of the surrounding field is 10 footlamberts. 


BCD Brightnesses for Various Radial Angles 
from the Vertical (Footlamberts) 


Angular 
Distance 
from Line 
of Vision Vertical Diagonal Horizontal 
(Degrees) o 1 30 45 60 90 
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Figure 11. Chart for determining the Position Index P of sources located at various positions in the visual field. V and 
L are the vertical and lateral distances, respectively, from the line of vision and R is the distance from the eye to the 
vertical plane normal to the line of vision in which the source is located 


9, Which is for a source located on the or 
be extend d to include a source loe M toe 2 log P 0.44 log F 
» in the visual field above the line 

the position index P log (Q-°*" 1.28 

dicates the relative BCD Thus M becomes an index of the sensation of visual 
a source displaced from the line of comfort when a source is exposed to view. When MV 
s of the BCD brightness of a source is equal to 108, the combination of source-bright- 
of vision. In other words, if the ness B, size Q and position index P and the field 
ess of a specific source located on the brightness F are such that the initial sensation of 
is B footlamberts, the permissible brightness received from the source is at the border- 
ness is BP footlamberts when the same line between comfort and discomfort or BCD. 
from the line of vision. Thus Smaller and larger values of M indicate greater 
comfort or discomfort, respectively. Log M cor- 
B 1OSPF’*(¢ 21 12s responds to the K-factor developed by Luckiesh and 
Holladay* who found a value of K equal to 1.9 for 
the BCD brightness. In the present investigation 
log MV (when M 108) is 2.03 when the sensation 
is at the borderline between comfort and discom- 


rhis expression may be r n as 


V 
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fort The absolute values of A and log M are 
dependent upon exponents of F and Q, which in 
turn are a function of the characteristics of the 
specific subjects used in the respective investiga 
tions 

The nomogram of Fig. 12 and the disk calculator 
illustrated in Fig. 13 have been designed to facili 
tate the calculation of the various factors which 
combine to determine the BCD brightness of a 
source. It will be noted that the M-line has not 
been given scale values. It is re-emphasized that 
the present investigation had as its purpose the 
establishment of the relationships between the fac 
tors which produce a sensation at the borderline 


between comfort and discomfort. Therefore, any 
value of M other than the BCD value has no numer 
ical significance except to indicate that a source is 
in the comfort zone or discomfort zone. Three rela 
tive BCD values of M have been indicated. The 


average value has been used throughout this dis 
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A nomogram for calculating the factors which combine to determine the BCD brightness of a source. 


ission and is indicated by the circled dot on the 
V-line. The BCD range has been determined from 
the individual maximum and minimum BCD bright- 
nesses selected by the 50 subjects who were involved 
in the basic phase of this series of researches. The 
average BCD value merely means that half of any 
given group can be expected to find the sensation 
of brightness from a source to be at, or more com- 
fortable than, the borderline between comfort and 
discomfort. If comfort is of major importance in a 
visual environment, the lower BCD limit may be 
used and the resultant sensation would be expected 
to be less than BCD for most of the group. Con 
versel’, if comfort is of littke moment, the upper 
BCD limit might be used 

The seales along Axis I and Axis II of Fig. 12 
are merely for convenience and have no significance. 
These axes are turning points for combining the 
various factors and the scales should be helpful in 
relating the right and left sections of the nomo- 


gram 
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BCD CALCULATOR 


a Vogl 


ey 
if 


. —~ -—-—" | 


contains in 
Fig 


lator which 


the nomogram of 12 


wi 


circular 


yrds 


s 1500 footlamberts 


of individuals 


+} 


an 


their 
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Example 3. At times it may be desirable to de- 
termine the brightness which will be at 
BCD the 
Using the values of Example 2, 
from Axis II to Axis I through the lower limit 
BCD range, it that the 
brightness must be reduced to about 550 footlam- 
In other if the the 


is 590 footlamberts, it will be BCD or less 


or near the 


sensitive individual 


but 


sensation for most 


drawing the 


is found source 


the 


berts words, brightness of 


source 


for almost all who may view it 


Multiple Sources 


With most lighting installations, the sensation of 
brightness is induced by more than one source in 


the visual field. Therefore, it is desirable to be able 


letermine relationships which can be used to es 


e BCD brightnesses for multiple sources 


tabiisn tl 


The simplest approach is to determine the charac 


s of two or more sources in terms of a single 


erist 


which produces the same sensation of com 


are 


| vht-sources usually 


visual environment, it is 


basi Position 


ns were ised 


O.0O011 
id the 


when the fixation 


comparison-source 


when the was 2O degrees be 


omparison-source 


en the comparison-source C was on the line 


of vision, it was set at the standard BCD brightness 
of 830 footlamberts. The test-sources T were used in 


airs, both of which were simultaneously exposed 


| 
For example, test-sources were located 10 degrees 


to the right of and 10 degrees to the left of the com 
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Figure 14. The BCD brightnesses of 
pairs of half-area test-sources (0.00055 
steradian) as compared with full-area 
sources (0.0011 steradian) for two ex 
perimental conditions. The BCD bright 
nesses for a field brightness of 10 
footlamberts are indicated above the 
circles 
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parison-source and were seen by averted vision. The 


two test-sources and the were ex 


comparison-source 
posed alternately for 1-second intervals 


In I, Fig. 14, the 


half-area sources displaced equal distances horizon 


average BCD brightness of two 
tally from the com parison-Sour 
above the solid circles. The 
the single full-area source 
dotted circles, were obtai 
horizontal displa ements of 
]) br 


ehtness of 


the It 


tbove the soli 
the single full-area soi 
Fie. % The he 


approximately the 


} 


1) brightnesse 
sources are 
variation being about two per cent 
From the data on half-area sources it ma) 
cluded that 
area located symmetrically on eithe 


two sources ol equal brightness and 
r side of the line 


of vision are equivalent to a single source of the 
same brightness and total area located at the point 
where one of the half-area sources is located 
Additive Effect of of Equal Area and 
Brightness. In 
brightnesses of multiple sources located at various 
Stand 
That is, 


Sources 


Fig. 15 are presented the BCD 


angular distances above the line of vision 


ard experimental conditions were used 
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test- and were 


the sizes of the omparison-sources 


0.0011 steradian, the brightness of the surrounding 
footlamberts and the brightness of the 


From 


field was 10 


comparison te st-source was 830 footlamberts 


our test-sources were ¢ x posed simultaneous 


ernately with the comparison-souree. For 


with Condition V test-sources were located 


distances of 10, 20 and 30 degrees above 


= 
2 


(VERTICAL) 
-SOURCE C 
Ww 
i 


TEST-SOURCES T 
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ANGULAR DISTANCE 
FROM COMPARISON 











(FIXATION POINT X WAS COINCIDENT 
WITH COMPARISON-SOURCE C) 


Figure 15. The BCD brightnesses of multiple test-sources 

T located above the line of vision. The size of the sources 

was 0.0011 steradian and the field brightness was 10 foot- 

lamberts. The point of fixation “X" was coincident with 
the comparison-source C. 
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the line of vision. The subjects were required to 
evaluate the initial momentary visual sensation in- 
duced simultaneously by the three test-sources and 
adjust their brightnesses so that the sensation was 
equal to that induced by the comparison-source 
which was coincident with the point of fixation 
Similar evaluations were made with Conditions III, 
IV and VI except that one, two and four test- 
sources were involved, respectively 
at the BCD brightness, the 


Since the com- 
parison-source was set 
brightnesses of the multiple sources also were BCD 
BCD brightnesses as deter 


values. The average 


mined by the group of representative subjects are 
indicated directly above the circles which represent 
the sources 

As additional sources are added above the line of 
vision, the brightnesses of all the sources must be 
reduced in order to maintain the sensation at BCD 
When the 
angles above the line of vision, the necessary reduc- 


sources are progressively added at greater 


tion in brightness becomes progressively less. This 


is to be expected, since, from Fig. 7, it is seen that 
for the same sensation, sources displaced at greater 
angles from the line of vision may be considerably 
brighter than sources closer to the line of vision 


Thus, the 


source displaced the smallest angular dis 


tance from the line of vision contributes more to the 


sensation than do the other sources 


Fig. 12 it is possi 
ion of a single source 

vision having the same brightness 

sation as the multiple 

‘or exan ple the two sources of Condition 
ated at 10 and 20 degrees and the average 
15 devrees above ‘ e of vision. Thus 
vwotlamberts, a 

of 10 

BCD 

ze @ of the 

v, if the size 

» he equal to the 


* 0.0022 


two single 

mes the area of 

verave angle above 

line of ; ol { I me which is the sum 
the individual and lo 


ated approximately e position of the source 


areas (0.0022 steradian 
that is 

Three sources wove the line of vision (Fig. 15, 
Condition 


represented by (a) a single 


source of ten tin e area (0.011 steradian) of 
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each of the multiple sources located at the average 
angle of 20 degrees above the line of vision or by 
(b) a single source of three times the area (0.0033 
steradian) of the multiple sources located eight de- 
grees above the line of vision. Calculations of the 
single source which is equivalent to four sources 
above the line of vision (Fig. 15, Condition VI) re- 
sult in (a) a source of 0.024 steradian located 25 
degrees above the line of vision or (b 
0.0044 steradian (the sum of the four individual 


located approximately seven degrees 


a source of 


solid angles 
above the line of vision. From the foregoing it is 
seen that a simple and practical equivalent for mul- 
tiple sources of equal brightness and area which 
are located above the line of vision is the total of the 
individual areas located at the position of the source 
that is closest to the line of vision. Such a conclu- 
sion appears to be a conservative one 

The results of a similar investigation of sources 
located to one side of the comparison-source when 
the fixation point was 20 degrees below the compari- 
son source are presented in Fig, 16. It is seen that 
as additional test-sources T are added at greater 
angles from the comparison-source C, the bright- 
nesses for the BCD sensation become progressively 
less. Since both vertical and horizontal components 
are involved in defining the positions of these 
sources in the visual field, the determination of a 
single equivalent source becomes considerably more 
complex. However, the test-sources T of Conditions 
VIII, IX and X may be 


represented by single 


TEST-SOURCES T 
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(FIXATION POINT X WAS 20 BELOW 
COMPARISON-SOURCE C) 
Figure 16. The BCD brightnesses of multiple test-sources 
located above and to the right of the line of vision. The 
size of the sources was 0.0011 steradian and the field 
brightness was 10 footlamberts. The point of fixation 
“xX” was 20 degrees below the comparison-source C. 
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sources located at average angles to one side of the 
comparison-source C. The brightnesses of the single 
sources are the same as the respective multiple 
sources. For example, for Condition VIII a single 
source located midway between the two test-sources 
could subtend a solid angle of 0.0030 steradian, 
which is approximately three times the area of each 
test-source. The three test-sources of Condition IX 
may be represented by a single source located 20 de 
grees to the right of the comparison-source C and 
which subtends a solid angle of 0.0068 steradian or 
about six times the size of each test-source. Simi- 
| 


‘ 


larly, a single source subtending a solid angle of 


0.0135 steradian located 25 degrees to the right of 
the comparison-source C will be equivalent to the 
four test-sources 7 of Condition X 

It has been emphasized that values of M other 
than the average, minimum or maximum values 
have no absolute significance. Therefore, calcula 
tion of VM merely results in a numerical index of 
the sensation of comfort or discomfort of the bright- 
Values of M 


are not directly additive. That is, if a group of mul- 


nesses within a visual environment 


tiple sources is collectively at the average BCD 
brightness, the sum of the individual WM values does 
not necessarily equal the average value of 108. In 
general the sum will be higher than the average 
value. Calculations based upon the individual 
sources illustrated in Figs. 15 and 16 result in sum 
mations ranging from about 140 to 175, with a 
maximum individual M of approximately 80. A 
tentative conclusion, which must be substantiated 
by additional experimental data, is that if the sum 
of the M values of the individual sources of a group 
is not more than 150, and if the M value of any 
single source is less than 80, the sensation induced 
by the group of sources probably will be at or less 


than the BCD sensation 
Linear Sources 


Since many lighting installations involve fluores- 
cent lamps and lighting equipments which present 
areas that are relatively long and narrow, it is de 


Figure 17. The arrangement for determining the BCD 
brightness of linear sources. Each source was alternately 
viewed directly by the subjects. The diameter of the 
circular source was 1.48 inches, approximately the same 
as the diameter of the tube of the 40-watt lamp which 
was used as the linear source. The viewing distance was 
10 feet and the field brightness was 10 footlamberts. 


sirable to establish the relationships between cir- 
cular and linear sources. Thus the basic relation- 
ships between the factors which influence the degree 
of sensation induced by a circular source can be 
applied with reasonable accuracy to sources of cer- 
tain other configurations 

In this part of the investigation the circular 
source was located immediately above the linear 
source as is illustrated in Fig. 17. The two sources 
were close to the line of vision and therefore each 
could be fixated directly with a minimum movement 
of the eyes. The brightness of the surrounding field 
amidst which the sources were viewed was 10 foot 
lamberts. The diameter of the circular source was 
1.48 inches, approximately the same as the diameter 
of the tube of a 40-watt fluorescent lamp which was 
used as the linear source. At the viewing distance 
of 10 feet, the circular source subtended a solid 
angle of 0.00012 steradian which is within the range 
of sizes used in the basic phase of the present in 


vestigation 


TABLE V.—BCD brightnesses in footlamberts for equal areas of circular and linear sources, for a viewing distance of 
10 feet and a field brightness of 10 footlamberts. The linear source was actually a 40-watt fluorescent lamp (1.5-inch 
diameter) 


Circular Source 


BCD Brightness 
Footlamberts 


Area of 
Sources 
Square Inches 





Diameter 
Inches 
1 
14 o 


i 


*Extrapolated 
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Linear Source BCD 


BCD Brightness Ratio 
Pootlamberts Lin. Cir. 
1.00 





Length 
Inches 
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The method was used, the linear 
source being considered the comparison-source. The 
brightness of the circular source was adjusted by 
the subject until the initial momentary sensation 


induced alternately by the two sources was identi- 


comparison 


eal. The experimental variables included the length 
and brightness of the linear source. Thus, with the 
basic data for circular sources it was possible to 
determine the BCD brightnesses of linear sources 
of various lengths 

In Table V are summarized the BCD brightnesses 
The 


BCD brightnesses are approximately equal for both 


for equal areas of circular and linear sources 


types of sources for areas not greater than about 7 
square inches when viewed at a distance of ten feet 
However, as the area of the source is increased be 
yond 7 square inches, the permissible brightness for 
the BCD sensation for the circular source becomes 
progressively less than the BCD brightness of the 
linear source. In other words, as a linear source 
begins to deviate from a concentrated area, adding 
to its horizontal length does not require much of a 
decrease in its brightness in order to maintain a 
BCD sensation. Apparently if the length of a linear 
source is Jess than approximately four times its 
width, it may be considered equivalent to a circular 
source 
In the 


the 40-watt fluorescent lamp at the 


found that 
normal lamp 


present investigation it Was 
brightness of 1610 footlamberts produced the same 
I 


sensation as a circular source 1.48 inches in diam- 
3000 footlamberts when 
both were viewed directly at a distance of 10 feet 


12 it is determined that 


eter and a brightness of 


From the nomogram of Fig 


this circular source must be positioned above the 
line of vision in order for the sensation to be at the 
BCD level 


ates, for example 


The position index P is 1.8 which indi 
that the source should be located 


approximately 15 degrees above the line of vision 


Summary 
vmiplex sul h as quality of lighting can 


not be resolved in le summary. In reality 


this paper Is a summary of an extensive series ol 


researches dealing omplex relationships 


among the various factors which govern whether 


a visual environment is comfortable or uncomfort 
able. These factors are divided invo two groups. The 
first group involves those that are basic and funda 


mental such as 


The brightness of irce r juminous area 
The visual 
The brigh inding field 

The relationships among these factors have been de 


termined by evaluating them in terms of a visual 


666 phi nesse } sual Field 


sensation which is at the borderline between com- 
fort and discomfort. We have termed this the BCD 
sensation or BCD brightness 

Certain other factors which have a modifying in- 
fluence upon the basic factors include: 


1. The position of the source in the visual field 
> The number of sources in the visual field. 


3. The configuration of the sources 
By combining the effects of the modifying factors 
with the basic relationships, it has been possible to 
devise a nomogram and a disk caleulator which sim- 
plify the determination of the brightness conditions 
which should produce an average BCD sensation or 
BCD brightness 

Glimpses have been given of the manner by which 
the basic and modifying data may be practicalized 
and rationalized with lighting practice. Because of 
the limitation of space, it Is necessary to postpone 
to a future paper a discussion of researches involv- 
ing critical seeing, continuous exposure of sources, 
distraction thresholds, simulated practical visual 
environments, etc. Considerable data already have 
been obtained on these, and a thorough analysis 
should materially assist in further practicalization 
of the fundamental relationships 
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DISCUSSION 

Levanp H. Brown :* I consider this paper an out 
standing piece of engineering research in the field of 
brightness studies. Direct engineering application of 
their findings is assured for they chose as the criterion 
for their studies the “BCD sensation.” By fixing the 
source diameter and brightness of the field they were able 
to first establish a standard BCD brightness. Then by 
varying one factor at a time, and keeping everything else 
constant, they determined the BCD brightness for: dif 
ferent field brightnesse s, different source sizes, different 
source positions in the visual field, multiple sources, and 
linear sources 

The data they secured for all these different condi 
tions are all quite consistent and conclusive. They con 
sequently constitute exceilent engineering material for 
use in lighting applications. However, after accumulating 
these results, the authors summarized their findings by 
mathematical equations and then prepared an alignment 
chart and a calculator to enable one to calculate the BCD 
brightnesses for combination conditions Presumably 
such caleulations are justified, but to be conclusive more 
data than the two meager spot checks for 1 and 100 foot 
lamberts shown in Fig. 4 should be given if engineers 
are to use the chart or calculator with confidence 

In researches such as this one it is always difficult to 
get a group of “typical” observers. It would therefore be 
very interesting, and helpful to future researchers, if the 
authors would state just which of subjects 1 to 50 made 
up the 10-man group that was used for most of the tests 

The authors carefully point out that their studies, as 
reported in this paper, only cover the BCD brightnesses 
for a source, or for sources, exposed momentarily to a 
person's view. However, they added that they had simi 
lar studies underway covering continuous exposures of 
sources, ete. Illuminating engineers will await their com 
pletion of these studies and the publication of the results 
with keen anticipation 

Warp Harrison :** Much appreciation is due the au 


*Stanford University, Stanford, California (Department of Electrical 
Engineering 
**Consulting Engineer, Cleveland, Oh 
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thors who have today brought us data which are new and 
badly needed. In fact, the test information is so volumi- 
nous and so diversified that it is difficult to present an 
adequate discussion of the paper and at the same time 
be brief. I would like to emphasize just a few points 
which seem to me most significant, and of course I shall 
be particularly interested to compare the authors’ results 
with appraisals according to the glare factor method 

1. It should be kept in mind that the BCD represents 
the point where half of the observers feel that the glare 
source is on the comfortable side, and the other half 
think it is on the uncomfortable side. The authors estab- 
lished BCD values for sources from 6 inches in diameter 
These same 


1 


9 
- 


to 36 inches viewed at a distance of 10 feet 
BCD figure out to have glare factors ranging from 22 
to 40, and represent a very good agreement with Mr 
Meaker’s description®** of glare factors of this magni- 
tude, which I quote 

15-25 Some people will find such rooms slightly annoying, 
particularly when they are engaged in critical work for 
long periods. This range is usually satisfactory where the 
occupants are changing activities and position at intervals 
f an hour or so 

25-40 This range should exceeded where quality 
of lighting is a consideratio rooms where critical 


work is being done. Such v illustrated by large 


rooms indirectly lighted to teandles or more in 


which some persons are persistently c¢ cious of the large 
ceiling area 

2. In Mr. Holladay’s work published in 1927 he found 
relation to B. In the 


glare factor formula an exponent of —.5 has been used 


an exponent for Q@ of —.25 with 


for Q, which indicates an apparent discrepancy of seri 
ous magnitude. It happens, however, that the largest 
glare source used in the Holladay experiments had an 
area of .006 steradians (approximately a 10-inch globe 
viewed at a distance of 10 feet); Luckiesh and Guth have 

st commendably carried the work on up to 0.126 stera 
dians, or an area of about 30 times the former size. They 
check Holladay’s experiments quite well for sources of 
the small area which he investigated (here they find B 
varies as @ —.3) but their results are quite different for 
larger sizes. They have developed a formula 

B 296Q —° 21 --377 
which covers the entire range of their work, but the 

-377" has such powerful effect on the fina] results that 
it renders the fundamental relationships difficult to visu 
alize. A simple equation which satisfied quite well the 
new data for the larger area is 

B= 27Q-* 

As a matter of fact, this equation fits all the points from 
01 up as far as 0.1 steradians, with a maximum error of 
Likewise, the equation 

B = 39.39-5 
checks the Luckiesh-Guth data very well from .006 (the 
largest area tested by Holladay) to .06 steradians with 


not more than 7% 


about the same margin of error. In the opinion of the 
writer, areas of these general magnitudes are the ones of 
real importance in lighting practice—that is, they are 


representative of the sum total area of light sources usu 


ally found in modern lighting installations, particularly 
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swered fully without still more laboratory investigation 

Hl. L. Logan :* Permit me to congratulate the authors 

1 splendid piece of work. It is a painstaking, care 

intelligent, ingenious and logical exploration of 

explored t ’  Tesponse phen mena of human beings ex 

brightness posed to visual stimuli. It is researeh in an area that has 

tandpoint been erying for such exploration. Dependable quantita 

tive data such as the authors offer has been too generally 
ibsent 

A proper evaluation of this researe h will require a lot 

of time. It is something I would not attempt, upon such 

brief acquaintance. The paper offers many ramifying 

possibilities, both of application and of further research, 


and will unquestionably influence future practice for the 


Offhand, the data would not seem to support the ad 

ites of rigid, or very limited, so-called brightness 

s. It also indirectly challenges——-and this time with 

mpressive evidence—the dictum first published in the 

Journal of the Optical Society of America in April, 1926, 

it the angle of orientation of the glare source about 

visual axis makes no difference in the glare effect.” 

It would be extremely interesting to see what results the 

authors would get if they would carry their research into 

that part of the visual field that lies below the line of 

sight. They might find definite evidence to support the 

conclusion of lay people that glare is more “glaring” be 

low the line of sight than above. Such evidence would be 

na rational attack on reflectec 

very completeness and thoroug of the re 

arch, and its i plementat ” ! he “BCD Caleu 

7 any people to regard it as the final 
latest word, | he authors are 

‘ful to point out that it @ wav from being the 

word They state that they still expect to report on 


of eontinuous exposure yurees, to distraction 


thresholds, to simulated practical visual environments 


and perhaps t or: whiel tors must then be 


more than 


= kind and immediately uss 
but for more than s wort! 


authors, are the first to depre 


on To guard against it they carefully 


rietions surrounding it, but the engineer, whose 
than wher a 
work will not wait, is im to disregard the limita 
one-ha by ] 
% tions. This leads to delusionary conclusions; conelusions 
ypaque pa : 
; iv be true in the restricte laboratory sense, but 
to-reality in their general application The 
of activity of this nature can be seen in installa 


over the country. It has found expression in 
ouneements of prot nmittees 
even been in ! State and other 
freezing « is . onelusions into law 


as until the laws ean 
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not be clouded by such unwise and premature activity 


There is a long step, in this field of human response 


particularly, between laboratory data and practical ap 


plication. Laboratory tests in this field must, by their 
very nature, be statistical. The use of small groups of 
observers (and groups of 10 and 50 are very smal 
groups where human reactions are concerned), can only 
establish trends of interaction between stimulus and re 


Further, the variables that must be controlled, 


sponse 
or eliminated, in order to isolate one for test, sets up ar 
artificial situation that cannot be translated, a priori 
into the 


tual working and living situations of people 
This may become possible when the sta ical base be 
comes large enou and this paper is a significant step 
in the right direction 

I appreciate the reasons that impelled the authors to 
build the paper around the term “brightness,” but wish 


When 


they couple it with area 


they could have found it possible to avoid this 
ever they mention “brightness” 
and time, either explicitly or implicitly, and so they are 
actually talking about light flux. They know this but 
may believe they will only be understood if they continue 
the use of the ambiguous abstraction “brightness.” 

The fundamental drawback to the term is the uncon 
scious belief of practically everybody that brightness has 
objective reality-——in the words of the layman, that it is 
real. It may come as a shock to many to be told that 
brightness is a label for a creation of the mind, and does 
not exist outside of one’s skin. Light flux exists inde 
pendently of an observer, but brightness does not. It is 
an abstraction the mind makes as the result of evaluat 
ng one effect of a visual stimulus on > nervous systen 

Another effect that the mind likewise abstracts it labels 

Color, like brightness, has no existence outside 

observer The “vreen” not 1! ’ ar; it 1s not 

even in the eve; it is putting it into 

1949 terms, it is an abstraction made in the supra-granu 

lar layer of the cortex of the brain, of nervous activity 

at lower levels, which i urn is an abstraction 
oceurring il e optical 


is an abstraction of nervous activity 


occurring in the retina, optic nerve, and in between cor 
tions. It ean alse triggered ternally without 
of an external visual stimulus, and so can br 
Other forms of life, that have a different 


ganization, will not see the 


green” I 
wil! see something entirely different, depending upon 
particular band of radiation they are equipped to har 


die, and the degree of sim plexity of their 


nervous organizations. Their “brightness” responses w 


likewise be very different 


partial lack of dependence of the response 


the stimulus, and the very indirect and compli 

nection between the two, makes it undesirable 

feature of the response as if it were a feature of the 
stimulus. Brightness is a response phenomen Its pres 
ent use in engineering practice confuses two different 
levels of activity. It confuses the independent reality in 
the external world with the symbol arising from 


internal nervous activity 


1) 
o delusi 


clusions, as before mentioned, 
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rightne 


ing practices. The authors are well aware of this, be 


cause, while talking brightness as if it were a feature of 


the stimulus they have actually operated with flux. They 
know what tl ey are doing but so that eve ryone else can 
be just as clear about it, a re-statement of their work on 
the basis of terms that indubitably belong to the stimu 
dubitably belong to the response, 


w into long-standing confu 


in no sense a criticism of the able research 
reported by the authors. We should, and do, weleome 
dependable quantitative data obtained htrough controlled 
researches such ¢ is. There is no other way to supply 
i solid foundation of knowledge for the determination 
of optimal seeing cor ditions 
Puetes Meaker:* I am very much pleased to note that 
the authors have not limited their studies to just a single 
light source in the visual field, or to sources on the axis of 
sion. If one adopts the notion that fixation of the glare 
source should be made the basis for comfort evaluation, 
it follows that you can only look at one source at a time 
However, in all the comparison tests, and the paper deals 
with many of them, the fixated source is limited to serv- 


ng as a reference for comparison, by which other sources 


off the line of vision an equivalent evaluation 


Out of the 17 i in the paper, nine of them 


lusively concept that discomfort can 


sources lich are not f xated, 1.e@., sources 


Three of the remaining figures 


Half of the tables 


visior 


ference to off-axis sources 


} 


irlv devoted to posit 


ional 
is obvious that there may be any number of sources 


the visual field, each of them an off-axis source, 


amenable to some sort of comfort or discomfort evalua 


s adopted by the authors, the BCD 


tor To use the tern 
brightness of any group of sources depends upon the 
number and disposition of all of those which can affect 
is supported adequately by the 


he eves. This conclusion 


of their experiments dealing with multiple sources 

unfortunat here was not room for more in 

of many 

n the v is hope that the publica 
tion of this will not be delayed 

In the present initial phase it is right that there should 

no numerical seale of answers on the nomogram and 

disk ealeulator. The difficulty, however, is that to 

WV. in order to test out the tentative rule for 

sources, one must wade through the cumbersome 

xponential formula » far, the disk and nomogram put 


the spotlight on the single source, and this is perhaps 


egrettable. I believe it will be apparent to the careful 
of this paper that it is not enough to keep each 
ndividual source in an installation below BCD bright 
ness Perhaps we may tentatively suggest that each 
source should be well below the average BCD value in 
order to play safe 
Matruew Luckiesn and 8. K. Gutn:** We wish to 
ink » diseussors for their complimentary remarks 


rding our paper Howe ver, several points have been 


‘ark, Cleveland, Ob 


sses in Visual Field Luckiesh-Gultl 








raised which require clarification 
Mr. Brown wonders whether Fig. 4 is sufficiently con 
elusive to be used as the basis for the nomogram and 
calculator 
field 
> 


illustrated in Fig. 2. The 


The displacement of the curves for the three 


brightnesses was obtained from the relationship 
points on the eurves of Fig. 4 
represented by solid circles were established by all of the 
representative subjects. The parallelism of the curves 
was checked for the smallest and largest sources 


The selection of the representative subjects for the ex 


ensive series of tests was limited to those who would be 


Those 


is inter 


readily available over an extended period of time 
1 to 5, 8, and 10 to 13. It 
r to note that the 


BCD brightnesses of the 


selected included Nos 


arithmetic and geometri 


mean 
standard source for this group 


are 896 and 839 footlamberts, respectively Those values 


are almost identical to the average BCI) brightnesses ob 


tained by the 50 subjects 
Mr. Harrison has tried to simplify the formula which 


relates the size @ of a source and the BCD brightness B 


Obviously a number of empirical equations can be made 


t the expe rimental data, especial \ I v a limited 


range of sizes is considered at one time this initia 


paper we have developed an equatior h would in 


ude all of the experimental data phasize that 


this equation holds only for the rar data obtained 


We believe that it is 


for a!l f so ex rather t} 


desirable to le equatior 
lifferent 
equations for certain could 


} 
resuit only in contusion 


lifferent retin »bjects 


variou nomentary 


f brightness 


tex hnique used it 


uur investigat resulting in a 


more 
ee eee — Sr m of these sources than 
technique has the vir 
, and controls are essential to 
However, a prelimi 
longed rather than mo 
D brightnesses 

Ss paper 


near sources 


data on multiple circular 
sources horizontally displaced n the | of vision 
which 
in the 


‘ ) 
sensation 


added a 
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source is merely an extreme or limiting condition of the 
multiple sources where the sources are adjacent to each 
That portion of a source closest to the line of 
The 
addition of equal incremental areas requires correspond 
ing'y less of a reduction in brightness to produce the 
BCD sensation 

In our paper we stated that space limitations made it 


other 


vision produces the greatest part of the sensation 


necessary to postpone to a future paper a discussion of 
numerous additional results and analysis which make 
possible the correlation of the basic data with lhghting 
a series of investiga 


practice. Included among these is 


tions of extended linear sources mentioned in the last 
When we publish the results, 


indicated by Mr 


paragraph of our paper 
they should materially fill the gap 
Harrison 

sources of 
brightness located below the line of vision. It should be 
of Holladay referred to by 
Mr. Logan involved the obseuring power of a dazzle- 


We have speculated upon the effect of 
pointed out that the work 
source and not the sensation of discomfort. In other 
words, Mr. Logan refers to that part of Holladay’s in- 
vestigations which pertained to what has been termed 
which necessarily correlate 


“disability glare” does not 


with “discomfort glare.” 

Fig. 9 of our paper should present a glimpse of the 
expected relative BCD brightness of sources below the 
There is marked parallelism between the 
BCD 


senting the boundary of the upper half of the average 


line of vision 


eurve of equal brightness and the curve repre 


visual field of subjects with normal vision. If this paral 
lelism continues to hold in the lower portion of the visual 
field, the 
that a source below the line of vision would be more un 


boundary curve in this region would indicate 


comfortable than a similar located in the corre 


source 


sponding position above the line of vision 


Mr Logan's 


sponse is interesting 


bret discussion of stimulus versus re 


However, it should be obvious that 
yur results are presented in terms of the physical char 
acteristics of a stimulus which produces a specifie sensa 
preferred us to use 


tion or response. He may have 


“luminance” when referring to the photometric charac 


teristic source or stimulus and “brightness” when refer 


ring to the sensation. The terminology used in the paper 


should be 


there should be any confusion as to the meaning of any 


clear to evervone and we do not believe that 


terms used. To this end, for example, we have avoided 
the use of the word “glare” which as commonly used is 


so generally not sufficiently clear or specific in meaning 


Further discussion of Dr. Luckiesh’s and Mr. 
Guth’s Conference paper, received too late for inclu 
sion in this issue, will be published together with re 
buttal in issues of ILLUMINATING ENGI 
NEERING 


subsequent 
Discussion of other Conference papers, to be pub 
lished with the papers, should be forwarded promptly 
to Hoyt P. Steele, Chairman of the Committee on 
Papers, ¢/o Benjamin Electric Mfg. Co., Des Plaines, 
Ill A copy of the discussion should also be sent to 


the author 
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Laundry Lighting Requirements 


HE various members of the I.E.S. Committee 


on Residential Lighting have volunteered to 

further present studies or instigate new ones 
on the lighting of various ordinary activities and 
areas of the modern residence. Many of these sub- 
jects have been so taken for granted that actual 
definite information is strangely lacking, or else the 
advance in the art and science of lighting practice 
has been so rapid that actual use of the product has 
outstripped technical investigation. Test work of 
this type resolves itself into preliminary investiga- 
tions the main purpose of which is to pose certain 
questions and additional avenues of re 


suggest 
search. At best, such results indicate what may be 
expected by employing certain typical lamps and 


luminaires in normally accepted locations 


Test Area 


Originally it was decided to construct a 9-foot 
by 12-foot test room to be set up like a laundry 
However, a very gracious offer of the use of the 
already completely equipped laundry in the Pitts 
burgh addition of the Blandings’ Dream House in 
which any type of test could be conducted, quickly 
decided the issue. Statistics of this room are as 
follows 

Room is approximately 15 feet in length by 8 feet 
in width with a 7-foot 5-inch ceiling. The reflection 
factor of the ceiling is 77 per cent and that of the 
sidewall 51 per cent. An automatic wasker together 
with a laundry sink and work surfaces are along one 
wall while situated along the other wall is a freezer 
unit the top of which was used as a clothes sorting 


table Normally 


the room is lighted by means of three 4-foot fluores 


At one end is a flat plate ironer 


cent fixtures butted together in a straight line 
These fixtures are ceiling mounted and are of a type 
Fig. 1 is an 
illustration showing the laundry room. Each of the 


40-watt 


having glass sidewalls and glass bottom 


three sections is fitted with three white 


lamps giving a total of 9 lamps at 360 watts 


General Lighting 


The lighting in most residential laundry areas or 


utility rooms is not ‘‘laid out,”’ it ‘‘grows.’’ Inci- 


National “a 
Engineering Society held 

Indiana Author 
Duquesne Light ¢ 


A paper presented at the Techr onference 
Illuminating 4 
French Lick 


dential Sales Dept 


Director, Technical Service 


Pittsburgh, Pa 
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By A. W. KAKILTY 


dentally some of this isn’t so bad since the house- 
holder usually puts a lamp where he needs it. How- 
ever, when the room is laid out, it may be done in 
one of three ways which we here illustrate 
1. It could be bare lamps, possibly placed in the 
four corners of the room as indicated in Fig. 2. 
Four two tube fluorescent units of the type 
as shown in place for test purposes in Fig. 3 
would possibly be used 
We may also have the attractive layout as was 
actually done with the three units In a row 


as indicated in Fig. 1 


Of course, other possibilities are numberless, but 
these are three typical cases 

The results of test No. 1 with four bare lamps 
$ which indicates the individ- 


Tha,, in 


are indicated in Fig 

ual footeandle readings averaging 20.5 

itself means little except tnat attention is directed 

toward the various footcandle levels at the parts at 

which the housewife will work, namely 

1 At the 
At the sink 


At tl washer 


roner 


At sorting table 


True. these have been 


particular units may 


Figure 1. Laundry in “Blandings’ Dream House.” 
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Test unit 


j 


n 


place 


Figure 2. Bare Lamps in corners 
of laundry. 


The regular lighting of the Blandings’ Dream 
Ilouse Laundry is shown in Fig. 6. The average in 
ootcandle readings dicated is 43 footeandles with 
ated in the four 
At the ironer 
averad 
At the sink 


At the washer 


this 


nstead of : o At sorting tal 


i 
j 
i 


so many variables are involved, there is no 


ntent here to compare average footcandles or the 


andles at one 1 or \ m with those 
ade 1s that 
] ‘ 


miv one of 
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| Reaeings ntoot cand . SF Reagngs ances é Readrgs andes Avg 43 Ff 
Figure 4. Chart of bare lamp test. Figure 5. Chart of test using four Figure 6. Chart of test using regular 
fluorescent units, one in each corner layout of laundry. 


of laundry 


which is there as much light at most o 6) an illumination reading at the 
centers as the average of the entire room loading point of this washer showed 48 foot andles 


Yet, when the operator stepped up to place clothes 
Working Centers in the washer, the level dropped to 20 footcandles 


Even with this excellent lavout only half the light 
> [ra P sar he » urve\ . ore 
As was discovered last year in the kitchen surve; was usable. The comparison, of course, would have 
>» actue ‘ are l ation o é vy wor iW 
the actual apparent illumination on an} ku been even more marked in these instances 


area in these residential centers’of operation is not 
very dark and dingy 


what it seems. For in almost every case the opera 
top of the washer 


tor gets right in his or her own shadow. An exag i 
fh id b if 


less diff 


: . ” ising 
gerated illustration of this is given in Fig. 7 In ; 
1e source was one small unit only; such as a bare 


e best ay , arrangement, that of Blandings’ 
the best apparent arrangeme! it of Blandings sianie sali ty located jest bebind the epesater (es tes 


House actual lighting lavout indicated on the tually the e when the photo was taken 


The washer represented a typical working spot. 
On the ironing plate one reading of 31 footecandles 
dropped to 16 when the operator actually sat down 
to start work. At the dial of the automatic washer 
19 footcandles dropped to 10 when the worker 
stepped up and in the loading position on the ver- 


tical face of the dryer 11 footeandles dropped to 7. 


Illumination Required 


There has been much discussion pro and con re- 
garding just how much light is required for various 
operations. Probably the right answer to that is 
really ‘As much light of the right quality as you ° 
can get,’’ because we all know the story of young 
eves vs old eves and surely, in the home, both types 
of eyes have many seeing tasks to perform 

With the Luckiesh-Moss Visibility Meter the boys 
making this test (who, incidentally claim they are 
not vet ‘‘middle aged’) undertook to survey the 
various tasks in the home laundry. The modern 


ome ‘ s become E rac > it is 
Figure 7. With ordinary lighting layout, operator casts home laundry ha ne an attractive room, it is 


a shadow on laundry devices. mechanized, and some new seeing tasks have entered 
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For example, now the housewife must 
be lighted in the 


the picture 
read dials which must, by the way 
vertical plane 

Operating independently several observers 
reached their own conclusions relative to the light 
ing leads required for each task. Of course, this 
gives one considerable latitude. He must decide for 
himself i ly 


just how much hght constitutes the minimum neces 


just what constitutes the task and 


ourse, results were calibrated and 


sary amount. OT 
we attempted to be quite technical but still ther 


was considerable latitude for personal opinion 


ideas, and imagination 


Some of the averaged results are as follows 
l Loading an automatic wash: 
still a loading job and requ 
only problem being to get the 
required 5.1 footeandles 


Sorting clothes was merely the rather mechanical t 


of unscrambling them and does not take into consideration 
looking for tears, or hunting missing jewelry that perhaps 
lropped down the laundry chute This apparently requires 
6.2 footcandles 


8. Setting automatic devices includes a multitude 


»f possil » types of dials, how close you may have 
to read them née you really view them from, ete. The 


bservers 27 footeandles 


itomatic flat plate ironer involving just 


in mechanical operation (with no close work on tucks 


or small buttons) required 9.3 footcandles 


The consideration of the last item, ironing, imme 
liately posed a number of additional queries. How 
about fatigue? This brought up the question of 


close observation and the color of light 
Color of Light 


A space was prepared at the sorting table with a 


lighting unit overhead. A sample of white clothes 


was then scorched ‘‘lightly’’ with a hand iron and a 


second sample scorched ‘‘heavily’’ with the iron 


These were to be tested by the visibility meter un- 


der various types and colors of illuminants as indi 


cated in Fig. 8 
The average footcandles selected are those indi 


ated in Table I 


TABLE I 


Pootcandles 


Lightly Heavily 

Scorched Scorched 
Dluminant Cloth Cloth Average 
100 watt Daylight Incandescent 47.5 ) 31.2 
100 watt Inside Frost Incandescent 5a5 30 40.8 
3-40 watt Fluorescent (warm tinted) 8&2 55.0 
2-40 watt Fluorescent (45 White 1 5 57.5 
2-40 watt Fluorescent (Soft White 2.5 b 67.0 
2.40 watt Fluorescent ( Daylight l 67.4 
2-40 watt Fluorescent ( White 105 76.6 
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Visibility readings on scorched samples of 
cloth. 


Figure 8 


Although there are many variables involved, this 


survey would seem to indicate that the type and 


quality of luminaires and light sources as well as 


color characteristics have considerable effect on 
seeing certain items. On the other hand, this par- 
ticular investigator did not posses the facilities to 
go deeply into the color situation. It is worthy of 


serious attention, however 
Conclusions 


In this preliminary study of lighting in the res- 
dential laundry area (or utility room) some indi 
cations are apparent 

1. As is the case in most lighting problems, the 
walls and the ceiling should be very light in tone 
In fact, in most cases this is the only way that il- 
lumination reaches the operator's side of the laun- 
dry device 

2. Since most laundry ceilings are low, all light- 
ing equipment should be close-ceiling mounted; or 
if wall conditions do not interfere and plumbing 
is not a factor wall mounting is sometimes an ad- 
vantage 

3. To avoid harsh shadows cast by the operator, 
all lighting should be exceptionally well diffused 
Under some local conditions, wall mounting is ad- 
visable 

4. Although for appearance sake some typical 
standard layout may be followed, still, basically, 
this is not the best practice since in practically 
every case the light is on the wrong side of the 


operator 
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5. Our laundry seeing is done by eyes of all 
While it is true that an observer ‘‘ 
in very casually sorting clothes with 6.2 footcandles 


ages. got by’’ 


still that was mere ‘‘threshold seeing’’ even to him 


and his were young eyes. The mere dumping of 
clothes in an automatic washer required a very min 
imum of 5.1 footeandles. It would seem reasonable 


to set as a standard then for ‘‘good’’ minimum 
over-all lighting a level of 10 footcandles 

6 At specific locations where more careful work 
Today the 


as our VIS! 


is done this level should be increased 
laundry is not what it used to be and 
bility meter survey showed) one job may now be 
reading dials on automatic machines. This required 
But today 


the most important seeing task is likely to be pains 


an absolute minimum of 27 footcandles 
taking ironing operations. True, our investigation 
showed for mere seeing only 9.3 footeandles re- 
quired on a flat-plate ironer. 

But 
original reason for becoming interested in ‘‘light 


mere seeing isn’t sufficient. This was our 


scorching’’; and it will be noted that on these, visi- 
(without becoming involved in the 
47.5 to 
This is surely an indicator that 10 footcandles is 


bility readings 
color question) ran from 105 footeandles 
not sufficient where careful observation is necessary 

It will be remembered that in kitchen lighting we 
recommended 40 footcandles for 
tions. It 


particular loca- 
would, therefore, seem that for careful 
ironing, it would not be amiss to recommend an ab- 
solute minimum of 40 over the entire working plane 
of the ironing board or of the ironer 

7. The color of illuminant question encountered 
would indicate that further study should be insti 
tuted 
whether or not 


under proper test conditions to determine 


considerable advantage would be 
attained by recommending definite color character 


istics for lamps located over ironing areas 
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DISCUSSION 


EK. D. Avrree:* Considering the importance and num 
ber of home laundries, it is rather surprising that so 
little attention has been given to the lighting of them 
To date, most of the research in the home lighting field 
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has been done by the lamp companies and carried to the 
housewife by the utility Home Lighting Advisors. The 
Committee on Residence Lighting has done well to focus 
attention on this subject by selecting it for this program 

Electrical appliances have done a great deal to reduce 
laundry drudgery, but the first one, the electric lamp, is 
still not very effectively used 

Washday has been widely labeled “Blue Monday” and 
the actual and mental gloom that is usually associated 
with it could be appreciably dispelled if the characteristic 
For, 


all know, in addition to its ability to facilitate 


“gloomination” were supplanted with illumination 
as you 
seeing, good lighting contributes to the creation of a 
pleasing atmosphere—and this is certainly a desirable 
attribute in the typical basement laundry 


In his conclusions, the author remarked that “in order 
to avoid harsh shadows cast by the operator, all lighting 
should be 


wzree with this recommendation and I wish to make the 


exceptionally well diffused.” Everyone will 
added observation that good diffusion is equally as neces 
sary from the standpoint of reduced brightness contrast 
with the resulting improvement in visual comfort. From 
this point of view, the fluorescent lamps, whether shielded 
by louvers or further diffused by glass, are infinitely 
Again, from 


more desirable than incandescent lamps 


the brightness contrast standpoint, the continuous as- 
sembly of three fluorescent luminaires is decidedly pref- 
erable to the corner arrangement of four individual ones. 

H.G 


on this and preceding convention programs, Is an exten- 


Cuum:* T 


his paper, together with several others 
sion of the work of developing specific recommendations 
for home lighting. The conclusions reached in this paper 
represent a common sense appraisal of several methods 
of lighting a home laundry area. Unquestionably, there 
could be several other methods for the author has not by 
exhausted the choice and 


] 
I 


any means possibilities of 


placement of light sources and equipment 


The real significance of these and similar 


project 
studies in home lighting lies elsewhere The very fact 
that such studies are being made indicates a more gen- 
eral consciousness that home lighting is one of the most 


intricate of all applied lighting fields. Under one small 


roof the range of lighting application is tremendous 
There must be light for reading and study comparable in 
quantity and quality to that furnished for office or class- 
room; there must be light for household work comparable 


in many instances to the most eritical conditions in in- 


dustrial operations; and, finally, there must be light to 
satisfy aesthetic considerations which are as varied as the 
individuals involved. All of these, and many other re 
quirements must be met with equipment and techniques 
which are much more intimate physically with the user 
than those normally used in commercial or industrial 
practice 

These detailed studies, therefore, are an expression of 
a growing consciousness of the intricacies of the home 
lighting field. Continued efforts in this direction may be 
expected to develop some rather precise lighting per- 


formance recommendations. Only when these are defi- 


nitely established can we expect to give fixture manufac- 
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turers an intelligible specificatior 7 3 laundry whether it be in one room or in several areas 
element As Mr. Clum indicates, there is still much to be done 
A. W. Kakivty:* We wi ot tt 1 the field of home lighting and the Residence Lighting 
- taking the me to read this per " ttee is attempting to make a good start in estab 
ishing certain standards. 
pointed out, the present study is by no means ex 
tive; in fact, it barely seratches the surface How 
(s was pointed out in pr nting waper, sometimes . , if i an start things rolling toward the establish 
10 longer have definite root n the re! nent of finite rules and regulations on what is good 
‘dining room”; there 1 ver t den and what is bad, then it really will have been worthwhile 
“vervone doesn't even have to believe all that is con 
iined therein. Let them come forth with their ideas 
mlv let them be constructive comments and ideas which 
is Mr. Clum points out) ean be passed on to the manu 
facturer so that he ean do a proper job. More important 


or just as important) let them be something that we 


ean take to Mr. Builder and Mrs. Housewife and say, 


In this area you should do this!’ 





Dual purpose soffit light- 
ing in modern living 
room. The false book- 
shelf forms a soffit, in 
which are mounted two 
rows of two 42” slimline 
lamps in reflectors. One 
row lights the back wall 
and picture and the oth 
er is tilted to throw 
light on the book. Photo 
courtesy General Elec- 
tric Co, Nela Park, 
Cleveland, Ohio. 
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Metal Reflector Coatings 
for Filament Lamps 


HERE ARE three main types of reflectorized 
lamps 1) pressed-glass types known as PAR 


or sealed beam lamps, Fig. 1-A, (2) blown 


bulb types with outside coatings, Fig. 1-B, and (3 
blown-bulb types with inside coatings, Fig. 1-C 
All information reported on inside coatings is 


based on the product of one manufacturer 


Sealed Beam Lamps 


In pressed-glass or sealed beam types of lamps 
the reflector and the lens are molded separately. A 
mold consists of a cavity and a plunger, between 
which the molten glass is pressed. Both inner and 
outer surfaces of lens and reflector are accurately 
controlled, with wide latitude in contours and con- 
figurations. Dvring lamp assembly the lens is sealed 
to the reflector 

Pressed-glass types include headlamps, spotlamps, 


and foglamps for automobiles, spotlamps and flood- 


lamps for general lighting service, headlamps for 


railway and mine locomotives, ‘‘slopeline’’ lamps 


for airport approaches, and many others 


A paper presented at the National Technical Conference of the 
Ituminating Engineering Society held September 20-23 1949 
at French Lick, Indiana Authors: Lamp Development Laboratory 
and Engineering Division, respectively, General Electr Lamp De 


partment, Cleveland, Ohio 


Figure 1-A. (Left) Cut-away view of sealed beam headlamp. Figure 1-B. 


By D. E. ELMENDORF 
KIRK M. REID 


Types of lamps incorporating metal reflecting 

surfaces are described, along with the principal 

metals useable in each case. Detailed data are 

presented comparing inside coatings of vapor- 

ized silver and aluminum, either of which can 
be used in blown-bulb lamps. 


In some respects the pressed-glass types are the 
casiest to reflectorize, in other respects the hardest 
The reflector has a wide opening, hence is readily 
accessible for cleaning prior to reflectorizing. The 
cleaner the glass the better the reflector surface 
Two bulbs may be reflectorized simultaneously, face 
to face, with no subsequent processing needed. On 
the other hand, all these lamps employ borosilicate 
or heat-resistant glass and the temperature required 
for sealing lens to reflector is high. Further, the 
reflectorized surface comes very close to the sealing 
line. The high temperature of the sealing opera- 
tion, necessarily carried on in open alr, accelerates 
oxidation of the reflectorizing metal 

Aluminum withstands these abusive sealing con- 
near the 


ditions. In contrast, silver burns away 


seal, with attendant reduction in reflectorized area 


(Right) Left to right: Projector flood- 


lamp PARS38 side-prong base. Bowl-silvered lamp. Semi-silvered bowl] lamp. Reflector floodlamp, R-40. Reflector 
spotlamp, R-30. 
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and also poor appearance. Other ‘‘white’’ metals 
such as tantalum, rhodium, or platinum may be 
used as vaporized inside coatings but do not have 
high Further, there 


greater variations in reflectance both initially and 


as reflectance as silver are 


during lamp manufacture, and costs are high or 
application difficult or both 


Blown-Bulb Lamps with Outside Coatings 


Blown bulbs are formed in a mold cavity by air 
The 
rotated within the mold during the 


pressure applied within a gob of molten glass 
glass is usually 
blowing operation, hence the bulb wall is a substan- 
The outer 


controlled than in pressed- 


tially symmetrical surface of revolution 
surface is less accurately 
glass techniques, and the inner surface differs from 
the outer only to the extent that the glass thickness 


may vary throughout the bulb 


Outside coatings are applied after the lamps are 


completed. This means that the light distribution 


of a high-production inexpensive lamp can be great- 
lv altered to serve special purposes. For example, 
standard general lighting lamps may be bowl-sil- 


vered to provide efficient indirect lighting with 


simple 


fixtures. And many lamps, such as guns‘ght 


obtain their highly specialized beam charac- 
by 
ial bulb contours and source forms 
detail 


lamps 


teristics outside coatings accurately related to 


These ap- 


spe 


plications are described in in a previous 
paper.' 

The largest processor of outside-coated lamps has 
found that best results are obtained by first apply- 
This is done from a 
the only 


There are 


ting laver of silver 


to 


ing a refle 
chemical 


‘white’ 


solution ; date, silver is 


metal which can be so applied 
two other steps necessary for suitable protection of 
the silver coating. A thin layer of copper is electro 


plated on the silver. Over this a special aluminum 


nt Lamps 


Transactions 


with Tech 
p. 418 


TABLE I 


Beam 
Classification 


Initial 


paint is sprayed and baked; it bonds with and pro- 
tects the copper. The aluminum paint cannot be 
used directly on the silver since under the lamp 
operating temperatures it tends to alloy with the 
silver. The result is that the silver reflecting sur- 
face is likely to deteriorate before the end of lamp 
life 
mechanized, with attendant low costs 


This outside-coating process has been highly 


An outstanding advantage of an outside coating 
is that it is possible to remove it mechanically to 
sharp lines, precisely positioned in relation to the 
filament. Further, coating configuration can be ob- 
tained which would be difficult or impossible with 
an inside coating. 

Uniform application of silver or aluminum by 
vaporization for outside coatings is difficult and 


costly 


Blown-Bulb Lamps with Inside Coatings 


In most lamps with inside-coated bulbs the re- 
flectorized area of the bulb approaches a parabolic 
shape. Very few are true parabolas, the actual 
shape usually being adjusted to provide the beam 
characteristics desired with the filament source size 
necessary for the particular voltage and wattage 
These coatings are used in bulbs covering a wide 
range in size, shape, and focal length; hence some 
bulbs are quite squatty while others are relatively 
elongated. Of these, the most popular is the R-40 
bulb, Lately an R-30 bulb, 


3°%4 inches in diameter, has reappeared on the mar- 


5 inches in diameter 


ket and is rapidly gaining in popularity for the 
The lt-40 bulb is used both in lime 
glass and borosilicate or heat-resistant glass, Lamps 
are made in the R-4( 
both ‘‘spot’’ and ‘‘flood’’ beam spreads, and for 
infrared heating purposes 


lower wattages 
bulb for lighting service in 
Probably the earliest inside coatings were applied 


by a chemical deposition of silver. Such coatings on 
laboratory-made bulbs have shown at best a light 


Comparison of Inside Coatings of Vaporized Silver and Aluminum in R-40 Reflector Lamps 


Output Ratio, Silver ‘to Aluminum 


Total Lumens Max. C.P. 


700 Hrs. Initial 700 Hrs. 


Laboratory and Pilot Plant Production 


not 
Spot 


Flood 


Spot 


l . 
2 1.06 


t 


weeewme—m © © 


1 
1 
1 
1 
13 
1 
1 
1 
1 


5 12 
. 


Regular Factory Production, Check Samples During 1948 


1 1 Spot 


*No measurements made 
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Figure 2. Reflection of front-surface mirrors freshly 
coated by evaporation in a highly evacuated bell jar. 


output lower than that of vaporized silver, along 
with less uniformity and a tendency to become hazy 
during lamp manufacture. An important consider 
ation is that in high production vaporized inside 
coatings can be applied for less cost 

For some years vaporized aluminum inside coat 
ings were used. Aluminum is an easy metal to 
vaporize and forms a relatively good coating. Ex- 
tremely high vacuum is not required; the metal has 
a fairly low melting point and good covering power 
in forming the reflector surface 

More recently, further work has resulted in the 
development of an efficient process for vaporizing 
silver, with techniques similar to those for alumi- 
num. Table I shows that use of silver represents a 
gain in lumens and maximum candlepower of fully 
10 to 15 per cent 

The variations in values in Table I are due for 
the most part to slight variations in frost density, 
and to improvement in reflectorizing techniques for 
the later lots in the pilot production. Data on lamps 
of 1948 factory production indicate better consist- 
ency, with values of lumens and maximum candle- 


power averaging throughout life approximately 15 
per cent better for silver than for aluminum. Con- 
siderable effort has been expended in trying to pro- 
duce aluminum reflectorized bulbs as good as the 
silver because of the lower cost of aluminum, but 
thus far the difference of 10 to 15 per cent exists 


The difference is still in favor of silver over alum- 
inum, although to lesser degree, in lamps with lower 
color temperature designed for heating purposes 
where most of the radiation measured is in the in- 
frared. Studies of surfaces of vaporized copper in 
heat lamps indicate a reflectance slightly better 
than aluminum, but below silver 

The curves in Fig. 2 would indicate that an in- 
crease in light output of only about 5 per cent 
might be expected due to use of silver rather than 
aluminum for inside-coated lamps. Why, then, do 
the values in Fig. 2 and Table I differ? Table II 
disposes of one possible explanation, by showing 
that both silver and aluminum go through the proc- 
ess of lamp making without significant change in 
reflectance. The difference is there immediately 
after reflectorizing 

The explanation appears to be that the samples in 
Fig. 2, in the form of flat plates, were made under 
optimum laboratory conditions. With the bulbs, 
however, after inside reflectorizing it is necessary 
to take a further step. The reflecting metal must 
be dissolved from the end of the bulb, through 
which the light is emitted in the finished lamp. This 
dissolving is done by means of chemical solutions, 
winding up with a thorough washing. It is almost 
impossible to tell directly whether the dissolving 
process seriously affects the reflectance of the re- 
maining mirrored surfaces. Some attempt has been 
made to check this but the other conditions imposed 
have overshadowed the point being investigated. 
The results of the study might be summarized by 
saying that silver, under present production proc- 
esses, more nearly approaches its maximum reflect- 
ance than does aluminum 

Another advantage of silver over aluminum is 
that once it is sealed off in the lamp it will with- 
stand higher lamp operating temperatures than 
aluminum. This is a particularly important point 
in many reflector lamps where it is desired to con- 
centrate as much wattage as possible in a given size 
of bulb. Any tendency for the reflector surface to 
deteriorate immediately raises the temperature of 
the surface and bulb at that point, causing further 


TABLE II.—Comparison of R-40 Spotlamp Bulbs with Inside Coatings of Vaporized Silver and Aluminum, Before and 


After Lamp Making 


Total Lumens, with 60-Watt Test Lamp Inserted in Bulb 


Metal Freshly 48 mrs. 
Vaporizsed Later 


150-Watt Completed Lamp, Before 
Removing Bulb 


“Bulb Removed from Total x. Beam 


Completed Lamp Lumens cr. 


Relative Output, Based on Fresh Aluminum as 100 


100 99 
113 


Aluminum 
Silver ecco 114 


102 


Relative Output, Based on Aluminum as 100 in Bach 


100 100 
114 


Aluminum 
Silver ; 114 
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SILVER ALUMINUM 


Figure 3. Surfaces of vaporized silver and aluminum, magnified 50,000 times. 


yration and, in the extren even bulb blister- tace is, of course, possible for a very dilute solu 
tion of this chemical to touch the reflecting surfaces when 
As a matter of interest, Fig. 3 shows the micro the bulbs are being washed after being coated; however, 
structure of vaporized silver and aluminum. The is solution should then be weak and the exposure 
so short tl the reflecting surface should not be 
oatings were evaporated on a smooth surface and : rae ao a ‘ igi 
; : armed. I believe this point could stand clarification 
were of thickness less than that normally applied, 


The authors comment on the ability of silver to with 
n order to make it possible to obtain good micro : ‘ 
ae : stand higher lamp operating temperatures than can be 
graphs directly. These pictures were taken with an tolerated with aluminum. We have found that in high 
electron microscope, and are here reproduced at a wattage reflector lamps any type of reflector surface 
agnification of 50,000 , blackens severely directly above the filament. Our ex- 
perience with 500 watt R-40 lamps has also been that 
DISCUSSION silver coatings will hold up where aluminum coatings 
burn off completely in spots above the filament. We have 
concur with the not, however, noticed any bulb blistering due to the heat 
‘coated reflectors are basically superior accumulation which caused the failure of the coating. 
rs in light reflection qualities. How 
nent difficult in the use of silver 
nps has been a ter dency tor the 
or tarnish if allowed to stand 
after coating. Although 
but a minor effect on 


does cause 


ERRATA 


Duration and Intensity of Sunshine 
by Frank Benford, ILUumrinatine EN- 


GINEERING July, 1949 


: In Figure 46, page 389, the nota- 
ving the 
he tesla the tions for the angles a; and a2 should 


nented that be interchanged 


Equation (60), page 394, should 
read O T cot as instead of O : 


tan des 
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Low Pressure Mercury Discharges 


OW PRESSURE mercury discharges are used 
extensively in fluorescent and_ bactericidal 
lamps. The electrical characteristics of such 

low pressure mereury discharges were previously 
Marden and Meister." 


showed that, at a given lamp temperature, pressure 


reported by Their results 
and current, as the atomic weight of the inert gas 
increases, the voltage gradient in the mercury dis 
charge and the voltage drop at the electrodes de 
crease 

The efficiency of a low pressure mereury dis 
charge fluorescent lamp depends upon the mercury 
Marden, 


Beese and Meister* showed that at a constant bulb 


pressure and the wattage in the discharge 


temperature and a given current the inert gas with 
the greater atomic weight and lower ionization po 
tential has a better efficiency than an inert gas of 
lower atomic weight and higher 
tial. Thus, of the 
than argon or neon 


lonization poten 
gases tried krypton was better 
Their efficiency and voltage 
data were recently confirmed by Found and Win 
ninghoff* when they compared argon with krypton 
filled fluorescent lamps 

The early data were all taken on the individual 
inert gases mixed with mercury except in one case 
where a 60 per cent neon 40 per cent argon mixture 
was tried. This mixture gave voltage values show- 
ing the effect of the 
The following data contain further information on 


presence of both inert gases 


the use of mixtures of inert gases with mercury 


discharges 
Apparatus 


In order to obtain as much information as pos 
sible on one experimental lamp a special tube was 
designed in which the central portion consisted of a 
5-inch Vyecor section of 1.5 inches inside diameter 
which was sealed to 1.5 inch diameter Pyrex at 
both ends. The Pyrex sections could be coated with 
coated cathodes 


phosphors. Auxiliary-heated oxide 


were used and spaced about 24 inches apart. In 
addition a water-jacket 3 inches in diameter was 
designed to fit around the lamp in which the cen 


tral portion again was a 5-inch Vycor section sealed 
nted at the National Technical Conference of the 


Engineering Society held September 20-23 1949 
Indiana Authors Westinghouse Lamp 


Illuminating 
French Lick 
Bloomfield, N. J 


Division 
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By GEORGE MEISTER 
THOMAS H. HEINE 


Fluorescent lamps are low pressure mercury 
discharge devices which depend upon the effi- 
cient production of ultraviolet radiation for 
their efficiency. In this paper the inert gases 
and mixtures thereof are investigated in the 
presence of mercury vapor and their effect on 
the ultraviolet efficiencies produced by these 
discharges is measured. Simultaneously the 
electrical characteristics, the visible ultraviolet 
and fluorescent efficiencies are obtained. 


with white wax to Pyrex at each end (see Fig. 1 

With this construction it was possible to measure 
the light output of the phosphors, the ultraviolet 
output of the are discharge and the light output of 
at different 
temperatures for various currents with correspond 


the are, gas pressures and controlled 
ing voltages and watts input 

The assembled tube with coated phosphor sec- 
tions was sealed onto an exhaust system which had 
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a cooling trap, surrounded with dry ice throughout 
the experiment. A liter reservoir for allowing 
proper diffusion of gas mixtures was provided into 


which could be introduced the spectroscopically 


pure inert gases, krypton, neon and argon. The 
system also was equipped with a MeLeod gauge to 
read pressures 

The lamp was exhausted and baked at 475°C for 
about one hour. Also the cathodes were processed 
until no more gas was liberated. The water-jacket 
was put into place so that the Vycor sections of 
the jacket and lamp Vycor sections coincided and 
was firmly fastened to keep it in a fixed position 
The annular space between the lamp and jacket 
could be flushed with water at any desired tempera 
ture, which was read on a thermometer placed in 
the water surrounding the lamp 

A voltage stabilizer was used to control the volt 
age input on the filament transformers, the dis 
harge transformer and the ultraviolet meter 

The ultraviolet meter containing a tantalum cell 
to read the 2537A radiation was set in position 
opposite the Vycor section. The photovoltaic cells 
were placed in position opposite the Vycor section 
and the phosphor sections. They were checked be- 
fore and after a set of readings with a standard 
incandescent lamp also using a voltage stabilizer 
in the circuit. All stands were securely fastened 
so as to keep all positions fixed during a run 


Experimental 


The lamp was seasoned for several days before 
any readings were taken. This seasoning was done 


in mereury vapor alone continuously exhausting 


during entire period. During operation of the 
lamp, water was flushed up and down the tube until 
All the 
data were subsequently taken at this temperature 


The temperature was checked before and after 


the temperature of the water was 45°C 


each current reading. As each current setting was 


made, the ultraviolet output of the are, the voltage, 
the visible light output of the arc, and the light 
output of the phosphor were read in that order 
These zero gas pressure data were again obtained 
as a reference check after each change of inert gas 
or inert gas mixtures. After all the preliminary 
data were obtained then this lamp was operated 
at different inert gas pressures and mixtures of 
inert gases. The inert gases investigated were kryp 
ton, neon and argon and mixtures of krypton-argon 
and krypton-neon. These gas mixtures were varied 
so as to obtain sufficient data to show any difference 
in characteristics and each one was diffused at least 


16 hours to insure uniform mixing 
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The following mixtures were used 


Krypton 


‘ Argon 


100% 0% 
75 25 
50 50 
25 75 
0 100 


All the data presented in the accompanying com- 
position curves are for a constant current of 500 
milliamperes and a constant temperature of 45°C 
for different pressure parameters in millimeters 


Voltage Characteristics 


In the voltage-composition curves at constant 
current and temperature for krypton-argon mix- 
tures (Fig. 2) it is shown that the lowest voltage 
is obtained with 2 millimeters gas pressure through- 
out the entire range of compositions from 100 per 
cent krypton to 100 per cent argon. Since the 
voltage varies directly as the ionization potentials 
of the inert gases, krypton has a lower voltage than 
argon. Also there is a more or less linear relation 
with krypton-argon mixtures between 100 per cent 
krypton and 100 per cent argon. There appears to 
be a slight deviation from linearity as 100 per cent 
krypton is approached above 1 mm gas pressure 
At 4 mm gas pressure voltage deviations from 
linearity are found at both pure krypton and pure 
argon 

In krypton-neon gas mixtures (Fig. 3) no such 
voltage linearity is observed between pure krypton 
and pure neon but instead the curves are concave 
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upward for ali pressures and are more or less 


) 


parallel for 2, 3 and 4 mm pressure. The voltage 


again is lowest at 2 mm gas pressure for composi- 
tion between 100 per cent and 40 per cent krypton 
Beyond this composition to 100 per cent neon the 
curves cross and the lowest voltage is obtained with 
1 mm gas pressure 

The voltage in the voltage curves is highest with 
neon. This result coincides with the fact that the 
ionization potential of the inert gases is higher for 
neon than for either argon or krypton 


Arc Characteristics 


The are efficiency-composition curves of the dis- 
charge at constant current and temperature for 
krypton-argon mixtures (Fig. 4) show a minimum 
in the visible light output at about 50 per cent 
krypton-50 per cent argon and the curves are more 
or less parallel for all pressures from 1 to 4 mm 
However, while the voltage in the krypton-argon 
was lowest at 2 mm gas pressure it is seen that the 
visible light efficiency is highest for 1 mm gas pres- 
sure for all compositions between pure krypton 
and pure argon. Since it is known that at constant 
current and constant temperature and at a given 
pressure the voltage for krypton is lower than 
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Figure 4. 


argon, it follows that the efficiency must be higher 


for pure krypton than for pure argon as can be 


observed in these curves 
With krypton-neon mixtures (Fig. 5 
minimum is found but again the visible light effi- 


no such 
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ciency Is greatest for 1 mm gas pressure from 100 
per cent krypton to 20 per cent krypton-80 per cent 
neon. Beyond this point there is a steep decline in 
the are efficiency so that at 100 per cent neon the 
are efficiency is the lowest for all the pressures 


shown up to 4 mm gas pressur¢ 


Ultraviolet Characteristics 


rhe ultraviolet efficienev-composition curves at 


onstant current and temperature for krypton 
argon mixtures (Fig. 6) show a slight maximum at 
approximately 50 per cent krypton-50 per cent ar 


ron at 2 mm pressure but tl i m seems to 
shift slightly at higher pre 
The highest ultraviolet Ltained at 


> 


approximately 2 mm gas pressure for all © »mposi 


tions between pure krypton and pure argon. The 
ultraviolet efficiency is higher for pure krypton 
than for pure argon at all pressures. It is further 
o be noted that the ultraviolet efficiency decreases 
rather rapidly towards pure argon while only a 
slight decrease is observed towards pure krypton 
so that at 100 per cent krypton the ultraviolet effi 
” 3 and 4 mm vas pressure are relative 

rypton-neon mixtures (Fig. 7) this maxi 

is more pronounced and occurs at about 75 

ut krypton-25 per cent neon at all four gas 
pressures. Again the ultraviolet efficiency is high 


est at approximately 2 mm gas pressure for all 


‘ompositions between pure krypton and pure neon 
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The ultraviolet efficiency for pure krypton is great- 
er than for pure neon at all pressures 

It is seen that the curves for 2, 3 and 4 mm pres- 
sures cross as they approach pure krypton. In this 
case the highest ultraviolet-efficiency appears to be 
at 3 mm. The reason is that the actual efficiencies 


are very close for this narrow pressure range 


Fluorescent Characteristics 


The fluorescent output efficiency com position 
curves at constant current and temperature for 
krypton-argon mixtures (Fig. 8) show a maximum 
efficiency at about 50 per cent krypton-50 per cent 
argon at 2 mm pressure. The highest fluorescent 
efficiency is obtained at 2 mm for all compositions 
between pure krypton and pure argon. This fluor 
escent efficiency at 2 mm pressure coincides rea- 
sonably well with the ultraviolet efficiency curve at 
2 mm pressure. It is also seen that at this composi 
tion where the fluorescent efficiency is a maximum 
the visible light efficiency of the are is a minimum 

Fig. 4 

The fluorescent efficiency-composition 
Fig. 9 


their maximum at approximately 75 per cent kryp- 


output 
curves for krypton-neon mixtures have 


ton-25 per cent neon. These curves again agree 


reasonably well at the maximum point with the 


ultraviolet-efficiency composition curves 

It is further to be noted that while the maxima 
in the ultraviolet and fluorescent efficiency for 
these inert gas mixtures all occur at about 2 mm 
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Figure 8. 


gas pressure, the output efficiency of the are for the 
krypton-argon and krypton-neon gas mixtures oc 
eur at 1 mm pressure. The only exception found 
was below 20 per cent krypton-80 per cent neon 
where the 1 mm curve crosses the 2 mm curve so 
that the are, ultraviolet and fluorescent efficiencies 
from this composition to 100 per cent neon occur 
Thus the 


visible light output efficiency of the are occurs at 


in the vicinity of 2 mm gas pressure 


1 mm gas pressure while the ultraviolet and corre 
sponding fluorescent efficiency occur at 2 mm pres 
sure exactly where the voltage of the experimental 
lamp is a minimum 

These data seem to indicate an optimum compo- 
sition for inert gas mixtures where the ultraviolet 
production, mainly as mercury resonance radiation, 
is the most efficient. 

An explanation for this result may be the pres- 
Melville* has shown that 
the output of 2537A in a mercury-rare gas dis 


ence of metastable atoms 


charge depends upon the concentration of meta 
stable inert gas atoms. His output curves for the 
inert gases have their maximum at about the same 
pressure as that at which the mean life of the meta 
He concluded that the 


collisions between metastable inert gas atoms and 


stable atoms is a maximum 
mercury atoms must be considerably greater than 
collisions between two inert gas atoms which cause 


the destruction of metastable states 
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Low Pressure Mercury Discharges 
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Lamp Engineering Tests 


The above principles whe: applied to several 


well known krypton filled lamps alter t! - charac 


teristics as shown in Table I 


TABLE I. 


Volts Amps Watts 


Lamp 
25-watt Krypton 25.0 
25-watt Krypton-neon 56 - 25.5 
85-watt Krypton 57 30 85.0 
*5-watt Krypton-argon 5 90.0 


The experimental results were obtained using 
separately heated cathodes by which part of the 
losses were counted 


cathode supplied but not 


against efficiency. Therefore, on practical lamps, in 
which the cathode losses are included, the efficien- 
cies of the gas mixtures are less than the experi- 
mental curves show by an amount depending on 
the percentage of argon or neon added to krypton 
However, the reduction is not great enough to 
overcome the increased efficiencies of the optimum 
mixtures, and efficiencies comparable to krypton 
lamps result. Other tests which will be reported in 
another paper also demonstrated a significant im- 


provement in low temperature operation 


Conclusion 


In this investigation of the krypton-argon and 
krypton-neon gas mixtures in the presence of mer- 


V eister-Heine 685 








eury vapor at low pressure (about 9 microns, cor mixture there was a minimum in the are efficiency- 


responding to a wall temperature of 45°C) it was -omposition curve for all pressure parameters. No 


found that maximum ultraviolet and fluorescent such minimum was observed in the krypton-neon 


output efficiency occurred at 2 mm pressure for a series 

1) per cent krypton-50 per cent argon mixture and Commercial type F lamps corroborated these ex- 

for a 75 per cent krypt ent neon mixture perimental data. In addition they show the decided 
The voltage of the lam; lowest at 2 m advantage over pure krypton lamps of operating 


presst without striations at a lower ambient and bulb wall 
urs temperature 
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Nine and one-half miles of Highway 40 through Denver, Colorado are now lighted by mercury-vapor luminaires; 
450 fixtures mounted 30 feet above the pavement on poles staggered at 110-foot intervals comprise the new in 
stallation which provides an over-all light intensity of about .7 footcandles average illumimation. Character 
istic of these fixtures is the blue-white light giving a well-lighted street surface and silhouett.ng objects in clear 
relief. Photo courtesy of General Electric Co., Schenectady, N. Y. 
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The Lighting Designer 


T’S ENCOURAGING to me that in the past 
five years people are beginning to realize the 
need for light design—and more and more they 
are understanding that light is not only an elusive, 
intangible thing — but something you can really 
feel — almost touch — and count when it comes to 
the times it has been used badly) or used cor 
rectly. Light is a tangible thing and it should be 
used architecturally to produce income and stimu 
late sales 

other kind of 


What you can get out of a job is the 


Lighting economics is like any 
economics 
thing that determines in the long run what you 
ean afford to put into it. One example is the tre 
mendous part lighting plays in merchandising the 
‘‘attracts’’ cus 


It will last for 


Terrace Plaza Hotel. It actually 
tomers, in more ways than one 
years and years, and make for more and more 
satisfied customers and therefore produce more and 
more sales 

If that kind of calculation is good economics in 
furnishing a hotel room or building a department 


store, or a hot dog stand, why isn’t it good eco 


Ma. Fave is a Lighting ( 


A general view of Cincinnati's 
Terrace Plaza Hotel, which oc 
cupies the upper eleven floors of 
a downtown business structure 
“Moonlight” floodlighting of the 
terrace off the ninth floor lobby 
was accomplished by a battery of 
thirty 3000-watt reflector spot 
lamps mounted in ten groups of 
three and located 150 feet above 
on the nineteenth floor parapet 
for ease of maintenance. 


NOVEMBER 1949 


By ABE FEDER 


This article presents excerpts from an address 

given before the I.E.8. New York Section April 

14, 1949, on the subject “Lighting and Archi- 

tecture as Illustrated by the Terrace Plaza 

building in Cincinnati,” by Abe Feder, Light- 
ing Consultant of New York City. 


nomics for the lighting that goes into such a strue 
ture? Now I’m not suggesting that the other kind 
of economics, the kind that is based on installation 
A lot of 


that kind of economics also went into lighting de 


and operating costs should be ruled out 


cisions in the Terrace Plaza Hotel 

Never let it be said that I didn’t use every bit 
of lighting knowledge I had to save a legitimate 
dollar. But I consider that only part of the light- 
ing job What I’m most 
interested in is using lighting skill effectively to 


It’s the defensive side 


produce more dollars of income than could other- 
wise be produced 
That’s 


That’s where 


That’s the big new side of lighting 


where a lighting designer comes in 


lighting design thinking is greater than common 


The Lighting Designer—Feder 

















A portion of the main dining room showing decorative gencral lighting created through the medium of a mural lighted 

by means of 150-watt reflect lamps mounted in vertical groups on facing columns. The recessed ceiling lights are 

typical of the ceiling lighting used for general service areas. Here in the dining room, the 150-watt reflector lamps 
in recessed louvered fixtures are subject to dimmer control 


different physical properties and new emotional 
excitement 


This gives us something tangible to work with 


It’s done all the time on the stage where I had my 


fundamental training and early experience. But it 
the lighting can also be done outside the theatre in the commer 
and design cial and social world. And it ean be done with the 
important same artistry that is used to bring illusion to the 
what they theatre audience. After all, every time you bring 
a lot of people to one place you have an audience 
So the problem of making them see and feel what 
vou want them to see and feel is the same basically, 

people in the retail store as it is in the theatre 
il with There is literally an unlimited field for people 
out that who are really and truly thinkers and creators in 
vive vou light People who recognize that working with 
idded light requires more than slide rules and light 
meters. I will admit that the technical side is 
ps away always needed in the end to make a practical real 
it light itv out of the things that the thinker in light has 
; imagined. But what I want to impress on vou here 
is that thinking in light is something essentially 


independent from the physical means of carrying 


out those ideas. Today we associate lighting with 


electricians and electrical engineers. What hap 
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the 
make 


technicians 


Wires 


light 


pens if tomorrow we should eliminate 


and transmit with which to 


through the air’ <A 
then 


energy 
new set of would 


to he created B if 
light 


for vour lie ting 


have 


designer, your thinker in nothing will have 


changed. He will have gained one more means of 


viving reality to his thoughts and artistic concep 


And 


entirely 


the same thing would be true if some 


light 


tions 


new artificial source were to be de 


veloped some souree that didn’t use electricity 
at all 


When 


ready to ar 


vou think of light in this vou are 


way 
} 


ept the idea that lighting design reall) 


It’s some 


is and ought to be an independent fic ld 


thing too important to be relegated to some subordl 


nate on an engineering or an architectural firm's 


staff, or to someone who can be given a few objec 


tives ‘rms of footeandles and wattage and told 


to draw in the necessary wiring on the plans 


That kind of an approach, however, is what we 


had all 


tunately, it looks as if some people are going to go 


have too often in t past and, unfor 


right ahead thinking of lighting in those subordi 


nate terms 1 know of a 600-apartment unit 


thev are 
Thev ll 


end up asking themselves, ** What kind of fixtures 


planned for midtown Manhattan for whic! 


going about the lighting job in that way 


can we buv to install the lichts for so and so mue!l 


Terrace Plaza registration desk in the eighth floor lobby. 


candles, using 156 slimline fluorescent lamps (52 
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‘What 


more at 


money What they should be asking is 


can we do with light to make this place 


What are the 


an fill to make this place 


tractive and more livable? human 
light 
Then 


questions along those 


that 


that more 


wants 


desirable after thev have answered a few 


lines, they should set out to 
the 


develop) lighting will supply some of 


answers 


That’s the wav the planning for the United Na- 


tions headquarters is being done. They're making 


provision right at the start, as to what they're 


voing to do about light for television and photogra 


phy. These only two of the numerous fune 


tional needs that lighting will fill in that project, 


We are working to 


United 


but | aS exXan ple s 


rether 3 ieve a ited result for the 


Nations 


light design \nd we are 


unity f architectural form and 


doing it from the very 


bevinning of the venture. As the UN planners are 


breaking new ground for new buildings, they are 


breaking new ground in architectural trends 


The 


the value of coordinated planning in which light 


Terrace Plaza Hotel in Cincinnati proved 
stature and authority 
$450,000 to light 


given its rightful 


mney Is 


Thomas Emery Sons Ine. spent 


hotel 


progressive step by 


that and in so doing they took a novel and 


making lighting an integral 


part of the earliest plans for the project 


A luminous ceiling provides a working level of 100 foot 
96-inch and 104 64-inch) on nine inch centers 
Feder 


, 
he I ghting Desiqner 





Lighting of a Stairway 


ALLA. File No. 31/12 


LIGHTING OBJECTIVE: To provide useful illumination for safe seeing conditions and to create a striking decorative 
effect enhancing architectural details. 


ses from first floor foyer hall to second floor Architecturally 
» enters the house. The walls are light beige with 75 per cent 


beige with 35 per cent reflection factor: the floor is dark red 


Installation 
in the residence of 
Mr. Jacques Makowsky 
Great Neck, N. Y. 
Architect: Edward D. Stone 
Lighting Consultant: 
Thomas Smith Kelly 


Installation: Three lens type 
downlights are recessed in 
the ceiling of the second 
floor hall and are so placed 
as to vive lighting coverage 
» the entire stairway. Each 
unit uses a 250-watt G-30 
spotlight lamp 

Downlight designed — by 
Thomas Smith Kelly and 
manufactured by Kliegl 
Bros... New York City 


Lighting data assembled by Subcommittee on Home Lighting Data Sheets and published by the Committee 
on Publications of the Illuminating Engineering Society, 51 Madison Avenue, New York 10, New York. 
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Lighting For Flour Mills 


Foreword INSPECTION 
ZONES 
This report is the result of a study g™ 








made during 1946-47 by a subcommit 
tee of the Committee on Lighting in 
the Work World. The project included 
surveys of existing flour mills and 


trial installations 


SUBCOMMITTEE ON LIGHTING 
IN Fiour MILLS 
B. R. Bunn, Chairman 
F. G. HaGaporn 
A. B. Hatiaway a 


J. M. Hovox ' ZONES 

















1. Introduction ; Figure 2. Above—Rec 
ommended arrangement 


; - © J of luminaires for roll 
1.1—Need for this Study —\n flow : floor plan shown at 


mill design there has been little re left and elevation plan 
gard given to adequate illumination shown at right. 

In the past the practice has been 

rely on natural daylight entering 


through small windows and rop 


cords with bare filament lamps 

resultant ilumination of fron 

than one footcandle to as much as five 
footcandles in some inspection areas 
adjacent to the equipment is entirely 
inadequate for the visual tasks pet 
formed during the 24-hour day that 
most mills operate. As a consequence 
it is frequently necessary in the in 
spection of the flour for the operator 


source of addi 


to go to the neares 
tional illumination, and in judging the 
samples most operators rely to a large 
degree on a sense of feel llowever, 
the investigation upon which this re 
port is based showed that where illu 
mination has been installed in suffi 
clent quantity, these same operators 
are more secure in their judgment of 
the material when they ean give it 
visual examination. 


1.2—Summary of Work of the Com- 
mittee—(a) The suggested arrange 
ment of luminaires (shown in Fig. 2) 
for roll floors was arrived at after ex 
perimentation with various other pos 
tions of lighting equipment in a flow 
mill. This study, conducted in coopera 


tion with mill personnel, included the Figure 3. Arrangement of 
trial of 3500K white, 4500K white, soft roll machinery on typical 
roll floor. Upper left—In 
spection of stock entering 
standard filament lamps over a twelve the rolls. Lower right—In 
month period Daylight (6500K) spection of stock after 
grinding 


white, and daylight fluorescent and 


proved to be the preferred color of 
illumination for inspection of grain in 


process of milling 
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Cress Section of a Gram of reat 
All of the operations up to —_ 
this point in the above dia- 
gram are in prepar ation for 
the actual grinding and sift- 
ting processes The wheat 
must be clean — ** must be 


properly tempered to pro- . re Sct bat Starch Cet Filed 
etn Granules 


duce the finest flour. The Ze - es ro Uwe i STRUCTURE 


purpose of the complicated 

milling process 's to gently 

break the wheat berry and 

separate its outer coating of bran so 
as to produce the greatest quantit; 
of purified middlings (the heart ot 
the wheat berry) After each break 
the stock goes to the sifcers where 
the purified middlings are separated 
from the rest by sifting th rough wire 


and silk sieves. 
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LIGHTING IS IMPORTANT IN FLOUR MILLING 


Obtaining the Finest Flour . . . 


complex structure of a wheat kernel, as shown at left, neces- 


from raw wheat is a tedious, painstaking operation. 


sitates several special operations to insure procurement of 
the purest finished product. 

For processing into Bran and Standard Middlings, the 
outer coatings must be separated from the endosperm. The 
first bran layer, or epidermis, is a coating so fine ‘t is often 
called “bee's wings” by millers. Removing these coverings 
also prevents small particles of woody, fibrous material find- 
ing their way to the finished flour. The short, fine hairs at 
the upper end of the kernel are earlier eliminated by scour- 


ing, washing and air pressure. 


The germ, located at the lower end of the wheat berry, 
provides seed for the new plant. Separated from the rest of 
the wheat grain, purified and flattened between rolls, this 
portion produces Germ Middlings. 

Note in the cross-section diagram that the wheat berry hae 
a deep, narrow crease. While standing in the field, being 
stored and shipped, this crease collects dirt which must be 
removed before grinding begins. 

Endosperm, from which the purified middlings and Patent 
flour are milled, constitutes four-fifths of the entire wheat 
kernel. Wholely free from foreign particles, and reduced to 
a uniform, desired fineness, this portion of the grain under- 
goes continued grinding and sifting before being packed as 
finished flour. 
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Figure 4 
hand-hole inspection doors 


CURRENT RECOMMENDED PRACTICE 


Level of Tiumination 
Maintained in Service* 


Light Source 


(Pootcandles) (Color Temperature) 


Daylight Lamps 
Daylgeht 
Daylight 
Daylght White 
Daylight Lamps 

f Office Lighting’? 


Lamps 
Lamps 


Lamps 


Dayleht White Lamps 


netalled system depreciatee by normal 


1 Madison Avenue New 


Sifter floor showing typical sifting equipment with 


At lower left, miller is shown ex 


amining sifter screen and at lower right, he is shown examining 
flour taken from sifter 


(b) These investigations show that 
most mills, particularly the older ones, 
have inadequate wiring as far as num- 
ber of outlets and capacity to deliver 
sufficient electrical power for proper 
illumination levels are concerned 
(c) This report has been submitted 
milling com 


to several 


panies who have indicated concurrence 


prominent 
with the recommendations 


2. Flow Chart 


The pictorial flow chart shown on the 
preceding pages depicts the processing 
of grain into flour and serves to define 
trade the 
a simplified flow chart only; 


the terms used 
This is 


it does 


in report 


not necessarily indicate the 


actual arrangement of the equipment 


3. Summary of Illumination 
Recommendations 


Table I giving recom- 
the 


of cur 


3.1—Quantity 


mended illumination is based on 


combined results of a survey 
rent practice, visual task analysis, and 


trial installation 


3.2—Quality Reflection factors of 75 


per higher are recommended 


ceilings, shaftings, ete. 
for adequate lighting and seeing. This 


eent or 


for walls and 


value can be achieved with most semi 


gloss white 


paints 


4. Analysis of Seeing Problems 


4.1—Roll, Sifter, and Purifier Floor 
Inspection Areas—-The inspection of 
the iterial in process 1s done by 4 
bination of visual examination plus 
tee] The to be 
judged is usually examined in the hand 
tand 5.) 


sense of material 


of the See Figs. 3, 


operator 
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Figure 5. At right is shown typical 
purifier floor. Above is shown flour ex 
amination during purification which re 
sembles that on roll and sifter floors 


4.1.1— Rolls—Fig ; 
rangement of 
floor 
the equipment, 


shows the ar 
rolls on a typical roll 
The numerous obstructions above 
visible in the photo 
graph, do not seriously affect the prop 
er install 


ation of lighting equipment 


4.1.2——wSifters 
ot a 
Note 


in the discharge spouts at a 


Fig 


installation of 


4 is a photograph 
typical sifters 


that the inspection points are 
position 


near the floor level 


4.1.3 Purifiers A 


equipment 


typical purifier 


Fig. 5 


Inspection operat on 


group is shown in 


including the 
4.2—Packing Areas 


in this area include reading small grad 


The seeing tasks 


uations on conventional industrial 
beam scales and the repetitive manual 
and visual operations involved in the 
filling and sewing of flour bags. See 


Figs. 7 and 8 


4.3—Product Control—W ork in the 
product control station within the mill 
involves a seeing task comparable to 
that encountered on either the inspec 
tion points of the sifter and purifier 


or on the roll floors. 
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4.4—Miscellaneous Areas 
4.4.11 ritiva 
ghting 


4.4.1.1 


in bins 
4.4.1.2 
screens 
4.4.1.3 
4.4.2 
4.4.5 
4.4.: 
4.4.2 


require s 


Inspection of material level 


Exan n mM ot cleaning 


()verhead runways 


5. Lighting for Specific Areas 
5.1—General A! 


should meet the 


lighting 


equipment 
Underwriter’s ap 


proval for use in Class 2, Group G 


locations. Such equipment will reduce 


the lighting maintenance problem in 


volved from accumulation of dust, 


lirt and grease It would be advisable 
for dust-tight equipment to be de 
signed to deliver some upward lighting 
illumination of 


component for ove! 


‘ 


head line shafting, belting, etc. 


5.2—Roll, Sifter, and Purifier Floors 
(a) 


range 


Levels of illumination in the 


from 20 to 60 footeandles of 


various color qualities were studied in 


a mill. Soft-white was ruled out as a 


suitable color after a brief test, and 


white lamps (3500K and 4500K) were 


Lighting for 


a 


Figure 6. Typical present practice for 

inspecting material level in bins. There 

is no fixture now designed or available 

which is entirely satisfactory for this 
location. 
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each used for three months. However, 5.5—Miscellaneous Areas 


§.5.1—C ritical 


t was unanimously agreed after six 
, that 40 footcandles illu 
6500K davlight fluores 5.5.1.1—There is no 


ps provided the most satisfac designed 


luminaire now 
or available which is entirely 
ting for inspection purposes satisfactory for use in the bins to in- 


between the flour and the ‘pect material level. (See Fig. 6.) 


her under daylight The necessary type of lighting unit 
tion should be explosion-proof, light 
fluorescent lighting weight, portable, and provide adequate 


nes the disadvan iumination 
sources of illumination, 


5.5.1.2 ‘loodlighting by the use of 
rk shadows and high brightness 

permanently located units is recom- 
a more uniform 

mended around the cleaning screens 
and in proved seeing con 


ind man lift areas 


suggested ar 5.5.2—Non-Critical For most non 
ing equipment for critical seeing areas such as _ stairs, 


Dust-tight fluorescent iisles, and overhead runways, 10 foot 


nstalled will deliver the candles of illumination is adequate. 
tteandle lighting leve 
the mmspection points 


6. Daylight 


5.3—Packing 


. Past practice in the design of flour 
Areas tT oot 
ne 


mill buildings provides little useful 
eandies era uminat 1e 


; davlight at the seeing tasks. In build 
olor quality 


mt, Supple ing if such design, therefore, the 
sit ais cael f illumination obtained from 
al cil Rae atural light should be considered 
x len tary to the artificial light 

5.4—Product Control I 


e lamin ing lremen It should not be 
Figure 7. Flour bags are filled on the 


platform of a scale. The process is be Roy ceca ah eget ae ote sell tien 

gun by machine, but the last few ounces e Tor Inspection on the ro ays | operations and, there 

are added by hand until the scale beam ! irifier lighting le 0 ore, should not a bearing on 

tilts. Once the scale is set for particu ‘ ‘ ‘ P P eis ‘ . 

lar weight of bag, the visual task is , : — : s . = oa: 
non-critical ‘ 


Figure 8 After weigh 
ing, the top edges of the 
filled bag are sewed t 


gether 
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LIGHTING NEWS OF CURRENT INTEREST 


inner in which the Report was pre 
“1 would be an injustice to the 
ally valuable data it contained on 
Ss embers who have io ve informal presentations 1949 developments in many phases of 
resort hotel is best for the Na » parallel session on Residence lighting practice 
Conterence were cor aghting Forums on Wednesday morn Another session of special note was 
t Freneh Lick. wv th ‘rmanent record, the en t} Color Symposium = on Thursday 
149 Conter tire rrat : t the end of this ifternoon All of the participants, In 
text cluding Chairman Dean Farnsworth, 
pub discussion organizer Norman Macbeth 
INEERING d all three speakers, are prominent 
bers of the Inter-Society Color 
ind in most cases, of the 
worthy of ) ‘ Special arrangements 
J. Oglebay i made I he Conference Com 
ompanv of In ttee for members of the I.S.C.C. and 
weleoming ad t ittend this session with 
Hartenstein, t t ‘ ility of registration. A 
Presi ! ) stinguished 

versity, 
versity 
of the 
however, those 
benefit from the 
en them 
which their 
ted being pre 


and taseimat 


MMITTEE MEETINGS 
mdary but ve valuable as 
the National rechnic il Con 
the opportunity it offers 
vy technical and standing 
comn tees to meet In person for «om 
ttee diseussion Breakfast, lunch 
eon, dinner and evening periods were 
filled everv dav of the conference with 
rue ONFEREN rous meetings. Some of the more 


W k ¥ j n Sept ihle committee meetings scheduled 
rile ¥ alt ileres 1 iph 1) Ss I } epten 
ta fellowship and a ape the conference included 
lative se y ellowship and fun, i . ession 0 
the aspe rf » 1949 Conference , ‘ atured the Report of ' itive Comn 
met ~ the mmittee on rog . presented 

was the hn ! reg n ' j s . and par tior ‘ ] oO ommit 
ener ‘ tt \ » | t oe l ! | ! tt i ee q p i enstein, 
tendance 
officially registered ' : - th t t sted e me Lightis l ition Properties, 
ladies made he offi lt ; 14 rhting «a me Se epten %, iinerd, Chair 
rood i t crowded 
Hall 

3 formal papers were 


presented at eight sessions, with ar 
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merit should be the 


Contributions may 


Committee, September 19 contributions by the membership in Accumulated 
Huerkamp, Chairman; 10 administration of Society Affairs asis for appraisal 
ways of reward consist in one large achievement or in 
less outstanding contri 


rccomplishment should 


ve given sustained 


ting influence in the 
i lover a period of time 
Mr. Waketield mentioned Medallists 


o ly llarrison, three of whom 


was estab 


ng. Since this honor 


1944, the LES. Medal has 


in 


been awarded to 


M44 fl 


blems 

n con 
(;rade The 
uch are 


other 


the 

them were 

ceremony 

technical 

sto ise of Fellow Grade pres 
it French Lick. Lapel emblems for 


Fe not attending the Con 


‘wrrent Interest ILLUMINATING ENGINEERING 





ABOVE, part of the head table at the 
President's Banquet. Shown are Homer 
Manwaring, Mrs. Taylor, C. H. Goddard, 
R. W. Butts, L. E. Tayler, Mrs. God 
dard, Walter Sturrock and Mrs. Hard 
acre. In photo at right, the Past-Presi 
dent's Luncheon. Left to right, L. E. 
Tayler, G. A. Hardacre, 8S. B. Williams, 
W. F. Little, Ward Harrison, C. H. 
Goddard, H. H. Magdsick, W. C. Brown, 
A. F. Wakefield, R. W. Staud 








CONFERRING the Past-President’s Pin (above). President Goddard's first 

official act was to present to Lee E. Tayler, the honored Past-President’s pin de 

noting his position in this distinguished body. Other highlights of the Conference 

included President Goddard's Presidential Address (above right), text of which 

was published in the September issue; and the always popular Progress Report, 

presented by 8S. G. Hibben (lower right). Text of the Progress Report is scheduled 
for an early issue of ILLUMINATING ENGINEERING 
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BELOW, some of the hardest-working com 
mittee members at the Conference. Immedi 
tely below is the Ladies Reception Commit 
tee who wore distinctive costumes and per 
sonally greeted every lady. At the bottom of 
the page. Bob Smith who seated 700 people 
at the Banquet without complaints, and Art 
Weise, who fixed them all with hotel rooms 


CANADIAN delegation above, came over a thousand miles 

to attend the Conference. At left, Lee E. Tayler presents 

the Society's highest honor, the LE.S. Gold Medal, to Dr 
Ward Harrison at the opening session 


ABOVE, two significant awards. Top, the traditional gavel for 

attendance, plus a beautiful anvil presented by the British Colum 

bia Chapter, is received by W. H. Kahler, Chairman of the winning 

Cleveland Section. Bottom picture shows some of the 13 Fellows 

of I.E.S. who were presented with distinctive lapel emblems de 
noting Fellow Grade 
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ference have been sent to their respec 
tive Section and Chapter Chairmen for 
presentation at a local meeting. 

Fellow Grade Members who were 
presented with white Fellow pins at 
the Conference were 


Arthur A. Brainerd 


Oruer AWARDS 


a number of awards now 
tradit 
varying gnificanee 
prized carrying 
honor are, of course, 
dent’s pin, and the President’s gavel 
syn bol of his office. At an impressive 
ceremony during the President’s Ban 


quet, the gavel, with all its weight o 


responsibi tv was presented by Lee EF 
resident C. H. Goddard It 
lent Goddard's honor to 
Mr. Tayler, 
Past-President’s in, deno 
position un y those distinguished 
members w ive served the Society 
is President 
Another award was presented by Mr 
Goddard which though not entirely 
ith it nevertheless, the 
and respect of the hundreds 
members who have met 
vas a beautiful costume pu 


sented to Mrs. Lee E 


nition of her tireless efforts in the 


Tayler in recog 


Society's behalf, in accompanying her 
husband during all of his travels and 
furthering the well-being of the Soci 
ety In a most gracious manner 

Though referred to rather familiarly 
as the “travel gavel,” the traditional 
silver-mounted gavel awarded to the 
Section or Chapter winning the at 
tendance competition (based on num 
bers present in relation to Section 
membership and miles traveled) is 
highly prized and competed for keenly 
The winner was the Cleveland Section, 
whose Chairman Wm. H. Kahler ac 
cepted it for his Section The gavel 
this year had the addition of a most 


beautiful anvil in mahogany and silver, 
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presented by the British Columbia 
Chapter. That Chapter carried away 
the gavel last year as winner of the 
competition. When they found space 
left on the silver for the addition of 
only one more Chapter name, on their 


own initiative they presented the So 


iety with a matching anvil for strik 
ng the gavel, on whose s irlace 
many more names ma} be en 

graved 
Presented at the B , were 
i” Set 
bership 
$100.00 
ion, and 
W. J 
Montreal Sec 
$50.00 in the 
and First 
25.00 i » Member Grade 
rceepted \ Thomas, 
£25.00 was 
ce-President 
orthern Cah 
Py ve of $15.00 
went to Hlarold 
» New Orleans Chapter, 

, 


rAl ! his contest 


$10.00, was ired by the Cornhusket 
Chapter and he Georgia Section 
Hlonorable nt " as nade 
for several top men in the Lo« Rep 
resentative Members! p activity Pres 


ent ind introduced were Robert S 


Wiseman of Miss ssippi State College 
ind F. E. Glick, Allentown, Pa. Rep 
resentatives for Buford H. Martin of 


rennesses Valley, ind John O 


Kraehenbueh!, University of Illinois, 
acknowledged the Society's recog 
nition of their outstanding work in 
, ’ 
prizes trad tion 
tion each vear 

G. Bertram Reg 
Section or hapter team 
eveland Se« 
up of M. L 
° Carnev, J R. God 
lrey and N. H. Vacha The President 
Law Trophy for low net handicap was 
won bv Keit! k Neshitt of Akron, 


Ohio 


Tue Ligutine Set ForuM 
The traditional annual presentation 
of the Lighting Service Committee was 
held on Monday afternoon, the day 
preceding the formal opening of the 
Conference, and was built around the 
recent E.E.1 


Planned Lighting. Four winning com 


nation-wide contest on 


TELECAST 


panies told of local activities and the 

successful results produced. Harold H 

Green of the Lamp Department of 

General Electric, acted as the Parade 

Marshall, speaking briefly of the over 

ul program and introducing the indi 
speakers, 

first presentation, representa 

Public Service 

sales training 

ercial planned light 

given to the 

-ults to the local 

“Before and After 

Promotion” was the 

xt portion, by the Day- 

and Light Co., featuring a 

showed how i hard-boiled 

executive mellowed under a 

il campaign on good lighting. 

West Penn Power Company then 

better home 

fforts by 

dealer activity 

Their presentation 

nery fashion show, to 

need for portable-lamp 

the proper size, shape and 

ve quality. The last presenta 

Lighting Service Forum 

iged by Pennsylvania Power 

and Light Co. Under the leadership 

M. Stedman, Chairman of the 

Service Committee, the P. P 

group portrayed the dilemma of 

i Pennsy! 


heard one story from the 


inia-Duteh merchant who 
contractor, 
i different one from the utility of 
course, the story ends happily with 
+} 


e education of the contractor. 


Personnel responsible for this sue 


presentation were for the 
staging and production, Alston Rodg 
ers, Howard Benz, Will Beck, Bob 
Dorsey, and Harold Green, all of Nela 
Park, Cleveland, Ohio 
For the presentation by the New 
Publie Service Co Mason 
lory, Harold Salaun, Jake Gens 
burger, Conrad Berdon, Harbert Greg 
ory, and Stafford Nothacker 
For the West Penn Power Co., John 
Mueller and Henry Jones. For Dayton 
Power & Light Co., C. J. Fuhsman, 
George Novasie and Harrison Burrel 
For Pennsylvania Power & Light, P. 
Hi. Hildebrand, H. F. Carroll, Francis 
Glick, and Howard Kreitzberger. 
Taking part also were Myrtle Fahs- 
bender of Westinghouse, Mrs. H. H. 
Green, Mrs. H. F. Carroll of Allen- 
ind Aileen Page, General 
Nela Park, Cleveland. 
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onies head 


After introducing the 


table and giving a brief salute to com 


tee chairme n, Mr 


Societ v's 


sutts presented 
president, who awarded 
various trophies and The 


prizes 
recipients have already 
n this resume. Mr. Tay 
passed the gavel of office to 
(ioddard, who then 

ith LES. Presi 


wt Was presenting the 


President's pin to Mr 


© the 


the Banquet, the group 


vurned “Club Luminaire” (Con 


Hla } 


tor dancing. Later came 


night-club at: 1osphere 


HAROLD GREEN 
highly 
Forum, Monday 


conducting the 
Lighting Service 
afternoon, September 
19. rel osing 


entertainers of national 
All too 


hour 


successful 
soon, the one 

ended the festiv 

vening entertainment nm 


*Flooster 


square and 


Jamboree” on 
lesdav, W “round” 
acts and a barber 


hands 


Section) 


danei vaudeville 


shop quartet contest (won 


\ alley 


colorful 


down by the Oho 


Costumes were and unique, 


though by far the best was that worn 


by President Tavler who was all 


dressed up im the hand-embroidered 


cowhe shirt and ten-gallon white 


yram 
party with ap 
irable prizes 


Members ot 


A LIGHTER moment at the Conference 


whose contributions 


Korten 


to the LE.S. Street Lighting Commit 


Creorge 


tee are usually quite learned) out 


bumped everybody for first prize 


Mrs. Homer 
bad either 


Manwaring didn't do so 


for second prize 
Tue Women’s Program 
Throughout the week, carefully pre 
pared plans for the women guests 
were carried to smooth completion by 
a corps of hostesses, each dressed in 
blouses and blue 


Each 


greeted by a 


red-and-white sport 


skirts for easy identification. 
woman was individually 
member of the Ladies Reception Com 
hotel, and 


mittee on arrival at the 


information given on various events, 


to supplement that contained in the 
special printed program for ladies. 


The Auto 


graph provided addi 


initial activity was an 


Contest which 


tional ineentive for the women to 


meet each other An intriguing varia 


tion was the identification of five 


“celebrities” based on clues contamed 


in the daily mimeographed “news 
The contest was won by Mrs 
Meder of 


atternoon, a 


paper ” 
Frank J 


Tuesday 


Cineinnati. On 
Ladies Sports 
Tournament was featured, with prizes 
for various events. Winner of the 
Women's 
Frank 


morning many of the 


golf championship was Mrs 


Wednesday 


women took in 


R. Knowles. On 


the Residence L ghting Forum session 
ind in the afternoon drove either to 
rn mansion or 
ts authent 
Mill State Park 
atternoon 


hotel 


during the Hoosier Jamboree. Shown 


are President-Elect C. H. Goddard, Mrs. Tayler, Past-President A. F. Wakefield, 


Mrs 


Goddard, and President Lee E. Tayler, all dressed up in the western outfit 


presented to him last year by the Southwestern Section. 


Vews of 


Current Interest 
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SQUARE DANCE at the Hoosier Jamboree, typical of a number of other sets who 

weren't very good at it either. Left to right, Ruby Redford, Charley Amick, Mrs. 

Amick, R. J. Diefenthaler, Mrs. Diefenthaler, Richard G. Slauer, the hotel's lady 
tennis pro, and Bob Dorsey. 


Thursday's Residence Lighti 


Technical Session drew many 


women, with the papers conelud 


time for a lovely noon luncheon 1 


hotel dinu room \ canasta 


party occupied the ladies in the 


eourse, the were 


Pres 


at evening 


and of 


dent’ fece} 


“Tuk NEWSPAPER 


One teature of the 1949 Conterence 


which should be all means go into the 


record, is the unprecedented “da 


newspaper” put out every 


the ¢ rence by 


onte 

hard-worki 

ond day “Lig 
imeographed sheet 

that almost no one 

breakfast betfo 

copy W 

chief, 


O'Brien and 


Charley 


Ted Waketield : 


and 
is produc 


tion staff, did a super! itive job on this 


sheet. It was a most useful and in 


teresting part of the Conference, list 


ing as it did all committee meetings 


ind their locations, daily Conterenes 


events, and personal items of real u 


terest It even included a daily re iy 


donated by an attending lady, and a 


“cuest editorial” different every day. 


As committee meetings almost out 


numbered technical papers, their daily 


listing was an invaluable aid 
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* appreciated inv people 
’ i 
i Conter 


at French 


effortlessly 


ird to put 


onvention 


was 


( onterene 


worked 


the Papers 


Committee should receive creat credit 


for the tine technical program pro 


Fon 


and 


vided many hours of time both 


before during the Conference in 


planning and producing the daily 


Chatter,” a vote of 


Miss Winifred L 


(Brien and 


newspaper “Light 
v titude ge to 
av, C. L. Amick, L. W 

T. D. Waketield 
On the National 

ence Committe 
Chairman, R. W. Butts, 
R. Brady, W. C 


echnical Confer 
Rk. F. Hartenstein, 
Vice-Chair 


man, kK Brown, J. H 


TELECAST 


lll, Harry Grattan, Jr., Fred 
A. D. Hinekley, C. C. Keller, 
D. W. Prideaux, T. H. Shepherd, R. 
G Slauer, J. M. 
Steele, F. I. Wilson. 

On the Papers Committee: H A 


L. Wright, Vice 


Fall, 


CGiuth, 


Stedman, H. P. 


Steele, Chairman, H 
chairman, C. I. Brady, Jr., A. A. 
Brainerd, W V. C. Foulks, P. H. 
Hildebrand, H. H. Horn, K. M. Reid, 
R. M. Zabel 

On the Lighting 


tee: J. M 


Service Commit 
Stedman, Chairman, H. H 
Green, Vice-chairman, A. Ll. Benediet, 
Rk. W. Butts, Maxwell Cole, R. R 
Enghouser, H. B. Gould, M. A 
hill, C. D. Hollister, H. L. Holtman, 
H. G. Hrivnatz, I. L. Illing, F. E 
Mueller, Philip Peeples, G. M. Rankin, 
W. A. Stannard, C. A. Stevens, H. A 
R. Traey, L. C. Twichell. 
Executive Com 
Chairman, R. 
Bentley, and W. J 
chairman, W. H. 
the 


Haven 


Stroud, ¢ 
Conterence 


Butts, 


On the 
mittes Rk. W 
M. Brown, E. B 
Wiltert, V ice 
vahl Secretary, and chairmen 

» following committees 

ince and Publicity: ¢ L 
Amick, Chairman, W. L. Fay, E. W. 
Hodgetts, | ( Huerkamp, H. D. 
Leppo, T. R. Lyaa, W. C. Mutehler 
ind T. D. Waketield. The Serapbook 
Sub-Committee was 

D. Wakefield, Chairman, W. F 
R. ka ind J. A, 


composed of T. 
Bald 
houser Ste 
tainment R W Brown, 
R. W. Wilson, Viee-chair 
Dailey, J. F. Fuller, R. J 
A. Marshall, C. E 
Alston Rodgers, R. J 
Volk 


Robi 





Did Someone Find a 
Golf Club? 


A favorite golf club was lost 


September 22, on 
eourse at the French 
Hote l, by H E. 
the Na 


Conterence 


Thursday, 
power! 
Lick 
Bracke, while 
tional 
The 
llerich 
"iron, It 


other bag by 


Spring 
ttending 
Technical 
club lost was a No, 2 
and Bradsby “Power 
was probably put 
nistake. If 
the club in his bag 
contact H E. 
Bracke Com 


Place, 


finds 

he please 
Bracke of the H. E 
pany, 1969 


Shirley Cin 


Ohio. 


einnati oO, 
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Transportation S. F 
Chairman, J. R. Godfrey, L 
mann, C W 
Ginnis 
Mary 
Aileen Page, Lucey 
West, Co-cl 

Mr R. M. Bre 
Miss W. L 
W 


Ladies Reception 
Chairman, 


Harriet 


tirmen, 


Davies, 


Kronmiller, E 


W 


wn, Mrs 


Jr., 
F. Heck 
F. Me 


and K 


Reid, General Electric Co. 


Lamps — D. E. Elmendorf 
M 
Thermionie Emission in Gas-filled In 
eandescent Lamps R. H 
Held, Sylvania Electrie Products, Ine. 


Bartlett, 
Mrs. R 


Low Pressure Mereury Discharges 
Meister and T. H. 
Westinghouse Electrie Corp 
Are Mereury 
Freeman, Westinghouse 


George 
Miss Short 

Mrs 
Huet 


Lamps--G .A 
Electric 
( orp 
Humidity Effect Instant Starting 


Me- 


Syl- 


on 
of Fluorescent Lamps R. Cc. 
Farland and T ( 
Eleetrie Products, 


Preference 


Sargent, 
Vania Ine 
Color 


with Fluo 
Buek, II, 


Studies 
rescent Lamps G. B 


General Eleetrie Co 
CHNICAI 
Vorning, S 
Brown, (Chatrman 
Dis <S10n 
Floodlights 
Westinghouse Electrie 


SESSI 


Organicer 


» , 
Recommended Bright 


" n School 


r. Cc. W 


Class 


inkler and J 


1 Presbrev, Chairman 


the Residence Lighting 
Priseilla 


Fleetri 


the 


Westingh 


socrety 
ouse 
the Newest 


. Georgia Pow 


’ " for Today's 
Edith L. Buchholtz, 
etrie ( orp 
Habits 


Reeommendations 


Revealed 
nd 

tter Visual 
Dedds, To 
he New 


Conditions 


Edison Co 


Aileen 


edo 


Look 
. General Eleetrie Co 
Pro 
mF 


RESS REPORT 


enna, S¢ ple mober 


1948-1949 


Current Interest 


Clapp, 


Heine, 


Hibben, 
Corp. 


Westinghouse Electric 


TECHNICAL SESSION 


Thursday Morning, September 22 
Dr. R. M. Zabel, 
Dr. R. M. Zabel, Discussion Orgamzer 
Photographs Truly Depicting Lighted 
Streets R. M. Hoot, Philadelphia 
Eleetrie Co. and J. L 
man Kodak Co 
Lighting Design for 
Prof DM 


California 


Chairman 


Tupper, East 


Night Driving 

Finch, University of 

Mounted Fluorescent Sources for 
R. G 

Products, Ine. 

of Shasta and 

R. L. Bos- 


Bureau of Reclamation 


Low 


Roadway Lighting Slauer, 
Sylvania Electric 
Roadway Lighting 


Grand Coulee Dams 


sard, | = 


TecHNICAL SESSION 


Thursdau Me 
R.R 
Foulks, Dis 
Laundry Lighting Requirements A 
W. Kakilty, Duquesne Light Co 
Lighting for the Piano in the Home 
E. W. Commerv and Marv E. Web 


ber neral Eleetrie Co 


rning, September 
Brady, Chairman 


W.V.¢ 


nsston Organizer 


Gladys 
Merchandise & 
Rey 


Products, 


in the Home 
istrial 
tant, and Janet 
i Eleetri 
ng Conditions tor 
Myrtle 


Presbrey ’ 


the Home 

Priseilla 
t Corp 
ind 


Lighting 
the Home 


Klee 


on i 


(reneral 


(hairman 
sseon Orqanicer 
ot Color 


M 


in 
Problems 

Kodak Co 
Color Terminology Dr. DB 


Evans, 
hastman 
Judd, 
National Bureau of Standards 

Prof. I. A 


University of ¢ 


Introduction to 


Balinkin, 


Ineinmnati 


TECHNICAL SESSION 


tember 


4 Morning Sep 
Brainerd, Chairman and 


Discussion Orqanizer 


Davlicght in Classrooms Prof. R. I 


Southern Methodist 


siesele, Jr., 
University 
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A New 
bution 


Reeording Distri 
Photometer and Simplified 
Light Flux —G. R. 
Baumgartner, General Electric Co. 


Automatic 
Caleulation of 
Lighting Generating 


H. F. Carroll and W. B 
Pennsylvania 


Technique of 
Stations 
Morton, Power and 
Light Co. 

One Hundred Footeandles in a Troffer 
Lighted Classroom DE 
General Electrie Supply Corp., 
T. R 
Reclamation. 

Modern 


Luminaires —G. A 


Mozes, 
and 
Anderson, U. S. Bureau of 
Fluorescent 
West 


Photometry of 
Horton, 
inghouse Electric Corp. 


TECHNICAL SESSION 


Friday 

A. B. Oday, Chairman 

C. L. Brady, Jr., 
The Determination of 


ifternoon, September 23 


Discussion Orqanizer 


Color Parame 


ters of Fluorescent Lamps a. 


Jerome, Sylvania Electrie Produets, 


Ine 


Cireuits for Fluorescent 


Lamps J. u 
Electric Co 


Special 

Campbell, General 

Low Temperature Performance of 
Krypton-filled Fluorescent Lamps 
G. S. Evans, Westinghouse Electric 
Corp. 

The Effect of 
Fluorescent Lamp Performances 
F. J. Vorlander and E. H. Raddin, 
Champien Lamp Works. 


Operating Cyeles on 


Fluorescent Lamp Operation at Low 


Mek 


vania Electric Products, 


Temperatures—S Gray, Syl 


Inc 
Performance Comparisons of Hot and 
Cold Cathode Fluorescent Lamps 
F. W Electric 


lo 


Reuter, Jr., General 





Summary of Council Action 
At Its October Meeting, New York City 


1949 


held at ar 


Council's the 


1950 


first meeting otf 


Administration was 


tober 13 at 
New York City. A 


all day session on Ox So 


ciety headquar 


iry of the mo 


sumn 


taken 


Attending the meeting 


follows 

were C.u 
President, presiding; Walter 
Hibben, Vice Pres 


General Sex 


(roddard, 
Sturrock 
dents; A. H. Manwaring, 
retary; E. M ¢, Treasurer; L. I 
and R. W. St Past 
Myrtle Fahsbender, Dun 
Jones, A. F. Waketield 
L.. Biesele, Jr.), J. F 
ind MLN. W 
J. S. Sehuchert, G. F 
Stannard, G. W 

ind S. B. Willian 
Shepherd ) 
A. D 
Also 


Chairman, 


ind S.G 


stror 
| ivler aud, 
dents; 
proxy 
Mueller 
‘terman, Directo 


‘ } 
Steele 


Dean, 


Regional Vice-Presidents;: 
Hinckley, 
present were R. F 


National 
Committee, E Gc 


Executive Secretary 
Ilartenstein, 
Technical Confer 


Huerkamp, 


Committee, ¢ 


ence 
Chairman, Publications 
C. Keller, Chairman Finance Commit 


ee, George L. Taylor, Chairman Sus 


taining Committee, R. R. Brady, Board 
New York Section; C. L 
Crouch, Technical Director, G. R. Hen 
Publications Director, C. E 
Ellis, Advertising Manager, and Ruby 
Redford, Production Editor. 


of Man gers, 


ninger, 
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MempBersuip Figures 


The Board of Examiners Report was 
the 


Kinney, Chairman, 


presented by Executive secretary 
sub 
and 
Me u be rs 


ilso re ported 


1 bers 
transter o ssociate 
Member 


Coun 


rrade They 


their action of electing S85 


Me ! ibe rs 


‘avorable action by 


sociate 
Couneil on the 
t, together with other membership 

S, brit 


gs the met 


bership totals, 
beginning of the new fiseal vear, 


ie following tabu 


New FEeLLow 


tive Secretary reported on 
ballot the 
Board of 


on recom 
Fellows to 
Fellow of 


the 


Slauer a 
ballot 
ith 


‘ 
to 


Favorable res 
Mr. Slauer 


Details of his 


socrety 


work lead 


riven 


nomination are elsewhere in 


issue of Telecast. 
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FINANCES 


A carefully prepared budget for the 
coming year was presented to Couneil 
by CC. C Chairman of the 

The 


with a 


Keller, 


Finance Committee report was 
vote of 
work 
noted by Council 
reflects the 


In many as 


Council 
the 


approved by 


thanks for tremendous in- 


volved, and it 


that 


was 
the Society's budget 


L.E.S 


, notably technical 


increased service of 
pects of its ope ratior 


work, research, local programs and 


publications. 
ComMITTEE Reports 

E. C 
Publications 


Huerkamp, Chairman of the 


Committee presented a 


report to Couneil on this 


operation 
By means of large charts showing com- 
parative cost figure for the new pub- 


old, Mr. 


interesting 


the 


the 


lication operation and 


Huerkamp 


fact that the new publication in its ex- 


Hedloned 
panded format and with two additional 


per 


her 


costs Society less 
did old IKE. He 
noted that the cost figure hoped for by 
the Task Cor 


new 


ssues the 


veur, 


per me than the 


ittee which proposed a 


publication s now 


i possibi ily 
lor, Chairman of the 


Sustaining Membership Committee out 


lined his committee’s approch and or 


Ile 


reported that a brochure deseribing the 


ganization for this vear’s activity 


Society's services and benefits to the in 


dustry was nearing completion, to be 


used members of his committee in 


PROCEDURES AND PoLicy 


wo eports ot the Committe 


on 
Procedures and Policies were submitted 
to Council { G. K. Hardacre, Chair- 
man 

No. 12 covered a study of the 
the 


Repo 
nterpretation otf dissemination of 
in the Society’s Con 
‘ommittee’s interpreta 
mendation approved in prin- 
meeting (but 


at the June Council 


returned to Committee for minor re- 


was approved 
The the 


present the following policy statements 


Committee found that for 


based upon that adopted by Council in 


February, 1947 continues to be an ade 


quate guide: 


ety 


Illuminating Engineering Soc 
f tech 


tself with the scientific, 


thet sper of illumina 
in the So 

nothing is 
lone the 


whic 


publie 
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interest Its 
lisseminating 
1 in « 


Beyor 


Hibben 


706 


/ 


ahtin 


y 
/ 


South Texas Chapter. Couneil also ap 
proved this petition 
Other Council action on Local Ae 
vities included approval to change the 
aries of the Quebee Chapter to 
territory between Quebec 
he Martitimes Chapter; and to 
ipprove n principle the formation ot 
new Regions, the details and 


vorked 


boundaries of which are to be 


Restarcn FuNpb 


1 Board of Trus 
I.E.S. Research Fund, A 
Waketield reported on the status to 

Research Fund. He 

rd Harrison, Chair 

Executive Comm 

gin French L 

ing i 


s to date, 


Vews of Current Interest 


with a number of foreign delegates ex 
pected to attend. He reported also that 
the Daylighting Committee has re 
ceived evidence of considerable interest 
on the part of architects in their forth- 
coming Recommended Practice of Day 
lighting; that the Industrial Lighting 
Committee is now working on the final 
draft of their report which is planned 
to be submitted to A.S.A. Mr. Crouch 
further reported on the progress being 
made by the Committees on Light Con 
trol and Equipment Design, Street and 
Bakeries, 


vl others 


Highway Lis Laun 


dries, Canneries : 


Richard G. Slauer 
Elected Fellow, 1.E.S. 


On the recommendation of the Board 


of Fellows, Council at its October 15 


eeting, elected Richard G. Slauer to 
the grade of Fellow of LES 

At present Manager of the 
tions Laboratory of Sylvania Eleetri« 


Products In Salem, Mass.. Mr 


Slauer began his career in illuminating 


Apple t 


engineering in 1926 with the General 
Eleetrie Co.'s Edison Lamp Works, 
Harrison, ‘ the late A. L 
Powell, closely identi 
tied w the Falis« jghting Institute, 
= ap 

it the 

r Instit 


. which 

1e30 

has been divided 
onal ind ip 

| work in 
notable 


» «le 
i 


the 

ghouse in 12 
rrespondence with 
xamination 

of 

handled 

ill treas 

g postmarks 


oreign coun 


ude spe 
spectacular lighting at the 
New York World's Fairs 
ooperation with 


through the In 
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R. G. SLAUER 


ter-Society Color Council 


the 


(serving 


t three ve 


lor 
his 


representative irs) 


work 


lamps, 


“ame 


noted also hast on 


Scniiu lisp 
and his act 


searches, 


participat oni u ade late wiring deve 


; *! wor 
Indu 
Wiring D 


wrote tl 


opmen 


Mr. Slauer, : ary of the 
Interior 

LES.) 
edition anid 


ttee’s Handi 


Desiqu, sti 


(representing 


mport 

ons 

hairman f 
three shdered 
Paralle prepared tl 
which led to 90 


Handb 
ot the Han 


manuscript 
the I.ELS 


pages 
Lighting and 


Coordina 
Nation 


cvhting 


Defense, 
ence, L st 
dustry, Progress, 
wi Li 


ghting 


1949 


NOVEMBER 


ve 


] 


IIluminating Engineering Society's 


k, 


edited iter 


hot! 


‘ 


dhbook 


has buted a number 


eontl 
J 
.E.S., 


e papers to the 


his 


Transactions ot 
most recent being presented 
National Technical Conte 
Fre neh L 


ener » t } ' 


Indiana 


School's Opened 


isn’t the same old grind—not 


But it 
n the 


stereotype 


rhere’s nothing 


lighting tield 


about llumination 
wo, Montreal, 


York, 


ach locale, the 


offered in Chi 
New 


courses 
Pittsburgh 
In « 


been slanted to the expressed needs and 


and mong 


others naterial has 


interests of those both new and old to 


the 


sub jee 
Most of 


rrowilng 


these courses also reflect the 


for loeal university 


LES. « 


practice n rw majority 


trend 
sponsorship ot ourses “his 
this 
veur 


In 


presenting in 


Montreal, MeGill University is 


Iiumination Design 


eourse of 15 lectures, as p t of their 


regu Extension Department ecurricu 


Mon 


covered 


la, in cooperation with the LES 
The 


anned tor the 


| Seetion subjects 


by the 


Mon 
L.E.S 


university 
ill of the lecturers 


are 


Section members, and the 


H indhook 


source 


Similarly, the F 


New 


second year 


mination course 
York Section, has for the 
taken over New York I 


extend fro sto Jan. 23 


been by nivet 


The planned by 


course 


hers 
Another il 
New 


the 


uminat under 
rk be 
I} i Division of 


York Their Ad 


Sem Design 


course 


i\ in ng con 


dueted by 
the New 


vanced ar Jighting 


covers eight round table discussions 


minder the dir ‘ ‘ archi 


ind 
to December 13 


wing 


ects engineers, from October 25 


The 


son \v 


program consists 


of discussion sion, lighting design 


nd application and offers an opportu 
exchang ideas with out 
] ; 


specialists 


ty ran 


The Chieago courses have, of course, 
heen 1 tly 
L.E.S., Chicago Lighting 
the Thine 
Their 


indament 


umber ot 
In 
Institute of 
I, Light 


of five planned 


sponsored for an 


ite and 
lechnology 


} 
tis 
ore or ess 


eoneurrently) is 


TELECAST Lighting 


Vews of Current Interest 


to 
IT, Lighting 
the 


Spe 


from Oecetober 3 


No 


weekly 
19 
Problems 


presented 
Decembe Course 
for 


yr the spring 


Design is planned 
No 

ghting Design, f¢ 
No. IV, L 
now, f 
as is Course No. V, 
Wiring Design, October 


winter quarter ° 


alized Li 
quarter, and 


Course ght 


Color, is underway rom October 


19 to December 7, 
1 to December 


lab 


Institute and 


mh The Chieago courses feature 


work at 


ro Lighting 


Illinois 
Institute 


In Pittsburgh the Electric League of 
joined with 
L.E.S. in 


tals 


was popu 


Western Pennsylvania has 


the Pittsburgh Section of 


sponsoring a fundamen course 


which they found last year 
distribu- 
the 


in the field, 


with contractors, jobbers, 


and 


problems of those 


t utility men To meet 


ors, 
ilready 
session ¢ is of 


in intensive eight ourse 


fered with 
Listed 


emphasis on application 


according to sessions, the sub 


eovered are 


l Light Is What You Make It; Light 
Vision; Illumination Terminology 
guantity Requirements of Good I- 


ation; Importance of Color rh 


nation 
Incandescent, Eleetrie Discharge 
d Fluorescent Lamps 


Light 


Control, Caleulation of 


Principles of Control: Sys 


of Light 
or Ullumination 


Office and School Lig! 


Store Lighting 


Store Lighting 


Industrial and Floor 


Lighting 


Quick but thorough training will be 


provided through the use of sound 


lide films and the elass will be con 


by experienced, well-qualified 


ducted 


engineers 


Thirty-Six New Home Lighting 
Ideas Demonstrated 


Thirty-six wavs of using light in the 


ome are being demonstrated in the 


new group of rooms opened recently at 


ght 500 


the Sylvania L 


Ave., N \ 


s the 


ng Center, 


where the theme this 


renovation of the seeond 


f a 30-vear old house 
, 
Based 


the 1948 Sylvania L 


vhich 


m the before and after theme 
ghting Center, 
how the floor 
old 


the 


illustrated main 


a dingy 30-year house can be 


brought up-to-date, new rooms 


how modernization with light, 


nd a 


show 
iral changes 
floor 


tew architect 


the 


second into 
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flexible and 
Possible solut 


which 


colorful 
ons to 
exist in 


he 


furnishings 


rated 


ad joining 


every hor 


rooms sugg 


living quarters 


ighting problems 


e are demon 


ighting and 


which can be used by more 


person at a time 


ing of each. 


privacy tor 


Ir vidition, three 


how a kitchenette or 


enclose d 


snack 


than one 


and still allow a feel 


aleoves 


bar, 


rette and a bov’s stamp collee 


eT ean he 
second floor hallway 


ipartment 


conveniently 


fitted 
to make 
the up 


ouse 


or publie 





Society Events 


December 8 
N ; ‘ 


February 8 


‘ 


February 16-18, 1950 


{ f \t 


February 26-28, 1950 
R ‘ ference, D 


April 6, 1950 M 
Edg t B 


' 
i 


1950 


May 8-9, 


‘ f Buffa 


May 11-12, 1950 
p ‘ — 
7. 1950 Mi 

Ne 


June 


August 


21-25, 1950 


Industry Events 


November 8-11, 1949 


4 


January 14 


I) 
New Yor 


2.97 


January 23-27 

fu Ny 

Anr Meet g, Dall 
January 23-27, 
S) | Ne \ 


 - 


1950 


January 30- February 3, 1950 
W 

™_ 2 

February 6, 

27, 1950 

\ 


1950 


February 27 - March 3, 
s et f le Materials, 
W 


\\ 
March 7-10 

I 
March 


Vl 


13 


Amer 


Commit 


iH 


Lighting Meetings Planned 
For Electrical Contractors 
A lighting ot 
merit is at present underway in Lowell, 
Mass. Three to the 


special interests of contractors 


activity particular 


meetings geared 
and 
electricians are being sponsored by the 
Lowell Electrie Light 


four-weeks’ lighting course planned for 


Corp., with a 


the winter 


The three m spon 


sored by the lighting cor for the 


pany 


purpose ot creating a greater interest 


in lighting on the part of master and 


journeymen electricians in daily con 


with the publie. Lighting educa 


cooperation with 


class 


al eontractors mg been a 


Frank H 


al Representative in Lowell, 


has lk 
desi aim, and Jones, 
E.S. Loe 
reports this th considerable 
satistactior 
Speakers at the first meeting on Ox 
6 were J. L 


We sting 


tober Steffenhagen of the 


Electri Boston, 


1 the 


house 


Corp., 
vho disc fundamentals of 


John M 
Westinghouse who 


good lighting layouts; and 
Muse, 
presented a 


mport 


euit protec 


also fron 


device demonstrating the 


ince of adeq late wiring and cir 
tion 

A group of about 65 electrical work- 
the meeting at the 
Assembly Hall 


n lighting was evidenced 


attended first 


Light 


ers 
Corporation's 
rheir interest 
4 signatures to 


by the proposed four 


to be held 


weeks’ lighting 


Lowell 


course 


in 


Queber Chapter 
Holds Charter Celebration 


LES 


ty 


history was made at Quebee 


recently when the Society’s first 
ial group 


became a 
“Charter Night” 


officially 
Chapter at a special 
dinner dance held September 12 at the 
St. Louis Hotel 


Some 46 proud mem- 


bers and their wiv saw Chairman 


George Watter the new Chap 

. enyr Jones, Re 
ted 
Made 


the 


30 preser 
sa gilt 
Chapter. 


Thomas, 
re pres nt 


the 





QUEBEC CHAPTER Charter Night, September 12, Hotel St. Louis, Quebec City. 


In photo at left, Chairman George 


Watters receives Charter from Duncan Jones, Canadian Regional Vice-President. Left to right are R. C. Thomas, 
Gilles Sarault, H. Russell Payson, Joe Thomas, Mrs. George Watters and John H. Ward. In photo at right, Joe Thomas, 
Montreal Chairman, presents new Chapter with historic gavel from Florida Chapter. 


‘Il-wishers . r ised, exposure vering i period 
hting madustry exposures 


the ceremonies en Lou.000 toot 


Chapter celebrates 


i dance to | 


Cigar Color Not 
Affected by Light 


‘he only “heht” which 
iffects the appearance ot « 
is applhed to one 

smoker p iffs at the other unexposed 


his was revealed by exhaust posed one, 
ducted in General Electri 
ratory to determine wheth ts ! nature color differences of 
lighting in show eases weanoer leaves ia 6 simate box tend te 
objectionable tading t diminish anv faded ippearance caused 
studies were made ial light.” according to Taylor 
ie cigar Institute o me WP ented wre i calls ead 
» lighter 
lor, physicist, wi 
nvestigations, said 
it a minimum exposure 


10,000 footeandle-hours is required 


A.1.D. Announces 
Design Competition 


give a barely perceptible color change 


Entry 


competition 
nal head 
Institute of 


Street, New 


Southeast Florida Chapter 
Holds International Meeting 


The new \ formed Southeast Florida 

ted off its first vear with 

n Miar ot ¢ onterence pro 

September 30, with 132 peo 

adjacent states and Cuba at 

gala “International Night.” 

of the meeting, which was 

jointly by he Southeast 

and the Florida Chapters, was 

presentation by the Regional 

resident, J. B trowder, of the 

hapter’s official Charter, and the 

tation from the Maritime Chap 

John’s, New Brunswick, of an 

grave With the gift of a simi 

sent to the new Quebec ( hap 

the Southeast Florida group, 

international ooperation Was 

symbolized the persentation 

nies 

t speakers at 


G. Hibben, 


eb Nera a I Re a I 





‘ 


i: 
i 


SOUTHEAST FLORIDA Chapter International Night, September 30 at the Columbus Hotel, Miami, included many 
notable figures in the lighting field. Left to right, H. W. Fanus, Vice-Chairman Florida Chapter; J. H. Akerman, Sec., 
Southeast Florida Chapter; Mrs. Fanus; A. C. Bergh, Chairman, Southeast Florida Chapter; W. B. Shenk; R. B. Rob 
erts, Jr., Florida Power & Light Co.; N. H. Bollinger, Vice-Chairman Southeast Florida; 8. G. Hibben, Vice-President, 


LE.8.; McGregor Smith, President 


Chapter 


with the Ma ime gavel, nd installed en Yr psychological knowledge today 
the 1949-50 
the Flor ia 


Florida Chapter . <t ri 


Even the actual nature of 


Chapter te outt t tfatiwue 18 as unknown, iwecording 
shed particip 
“ME } ent book.! 


mer 


Lit SEEMS TO 





Lighting by Prescription 


eng wher 


reased from lin 
wlequate lighting 


nee there 18 as 


tutement 


neasuring the 
ig. If 

‘ esearches current 

he LE.S. Re 


sf) t) { 
ne 


there 


seare} 


Wald of Harvard 
quoted as saving, “Dum 
often found that 
ot equal strength 
t differed as much 


ihilitv te see in 


‘urrent Interest 


little 


Florida Power & Light Co.; J. B. Browder, Regional V-P; Mrs. Bergh; J. A. Ban- 
ton, Chairman, Florida Chapter; Jess Thomas, Chairman-Elect; Mrs. Akerman; 


W. P. Covington, Secretary, Florida 


I wrote to Dr. Wald for 


further in 


formation on ind have just re 


ceived a reply upon his return from 


Europe. This accounts for my delay in 
commenting on the original paper. Dr. 
Wald forms me 


by “weak unfa 


involving sco 


that what he meant 


orable light” was that 


topie vision. Since this is 


n the order of 0.01 footeandle or less, 


it hardly seems important in the pre 


ndoor lighting 


ription of 


Possibly t the controversial state 
heen docu 
the effect 


different, 


ments and quotations had 


mented with references, 


would have been somewhat 


but [ suggest that when dealing with 


anything as complex as human vision, 


we as lighting people should not allow 


sur enthusiasms to run ahead of proven 


in »veho-phvysiologieal re 


Wittarp ALLPHIN 
i Eleetrie Produets 
. Mass 


Sale 


1.E.S. Transactions for Sale 
Editor 


have recently moved 


To the 
into a new 
ind now engaged in unpack 


trunks 


riing and « 


many ind boxes of books, 


issifving them and put 
g them into my 


Transactions 


libr iry 
LES 


respects 


have uneovered 
complete in all 
for the vears 1956 to date, 


I think my 


inclusive 
mem be rship goes back a 
it is, I have 


farther, but whatever 
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the file complete since the date of my 
joining the Society. 

Unfortunately, I have not the shelf 
space available to hold this worthy and 


important lot of books, so it is for sale 


or disposition to worthy institutions, 

which would make the correct use of it 

it 

al Wm. P. Barr 
8344 Lullaby 
Van Nuys, California 


Lane, 


Industry Toasts Trumbull 
B/L-B/S Program 


In testimonial to a man, and to the 
strength of an idea put across by that 
man, a group of 158 persons gathered 


> 


for dinner Thursday, October 13, in 
the East Ballroom of 


Hotel in New York 


was the retirement of 


the Commodore 


Citv. The ocea 


sion Glen R 


Trumbull after 15 years as Director of 
Better 


the Better Light Sight Bu 


reau to “become President of the Flor 
Rocking Chair Asso 


the oeeasion 


ida Front Porch 
ciation.” Incidentally, 
turned also as a celebration in recogni 


15th 


program, 


tion of the Anniversary of the 


P/L-B/S 


nated in 1934 by a group of far-seeing 


which was 


origi 


leaders of the industry and which has 


been continuously under the guiding 
leadership of Glen Trumbull 

The dinner group was widely repre 
both the electrical 


sentative otf manu 


facturing and electric utility industries 
Toastmaster for the occasion was Ralph 
P. Wagner of the New York Power & 
Light Corporation, Albany, a. Dee 
two feature speakers were Merrill F 
Skinner of the Union Gas and Electric 
Company, St. Louis, and George I 


Whitwell of the Philadelphia Ele 


Company 


BETTER LIGHT-BETTER SIGHT 


Director, Hotel Commodore, October 13, 
Inc., Harry Restofski, Chairman, Commercial Vice-President, Philadelphia Electric Co 


Mr. Skinner emphasized the fact that 
“the Better Light—Better Sight Bu 
reau is the longest lived member of a 
large family of special educational 
agencies of the electrical industry.” He 
gave much of the eredit for this “to 
Glen Trumbuil for his tireless, patient 
constructive work to vitalize the 
Better Light 


Recounting the Bureau’s work not only 


and 
slogan fetter Sight’.” 
in the residential and commercial fields, 
but also in support of publie contribu 
tions in helping to meet wartime re- 
quirements ol lighting for a high level 
of wartime production on one hand, 
and blackout requirements on the other, 
Mr. Skinner 


B/S program 


characterized the B/L 
as being the “most im 
portant element of effective social serv 
ice in which the electrical industry has 
participated to date.” 

Mr. Whitwell characterized the B/L 
B/S program as the “first completely 
cooperative endeavor to be undertaken 
by normally competitive elements in 
the public interest for common good.” 
Drawing a parallel, Mr. Whitwell con 
sidered briefly the present and the fu 
ture prospect the electrical indus- 


s of 


trv in the light of loeal and national 


polities. He indus 


urged cooperative 
tion on a 


“The 


para 


try efforts and public educa 
Said Mr. Whitwell 


industry is a tremendous 


wide seale 
utility 
dox. It now enjoys better publie good 
will than ever before, and yet its polit 

eal status is at a low ebb never before 


reached.” Mr. Wh 


not only the utilities but 


well urged “that 


other elements 


» electrical industry ineluding the 
amp manufacturers 
ri 


gether and really get 


education publie in 


of p iblic 


terest, to offset and obviate continuing 


1949. 


political encroachments and do this be- 
fore elections, not after.” 

In acknowledging the gift of his 
friends and the sentiments of the ocea- 
sion, Mr. Trumbull paid tribute to the 
high quality of lighting 
work that 


being done. 


engineering 


has been done and still is 
He strongly emphasized, 
however, the need for “an enormous 
increase in the manpower actually en 
gaged in selling far and wide the phi 
losophy of lighting.” 

Bo. P.d@ 
Service Electrie and Gas Co., 
N. J 


Committee 


Steinmetz, of the Publie 
Newark, 
was the Chairman of the General 
responsible for the testi 
Working with him on 
Committee were I.E.S. President 
Goddard and R. H. Bishop 
Electric Products, Ine.; 
Past-Presidents L. E. Tayler of the 
Detroit Edison Company and R. W 
Staud of the Benjamin Electric Manu 
Il.; J. P. 
Coatsworth of the Edison Electrie In- 

ute, New York; F. R. Innes of 
World, New York; Don 
Certitied Lamp Makers, 
Ohio; Krieger of 
Krieger Publiecatiors, Inc., New York; 
H. E. Plishker of Westinghouse Elee 
trie Corp., Bloomfield, N. J.; 
Restofski of West Penn 
pany, Pittsburgh, Pa.; W. H. 
son, Jr 


monial dinner 
this 
Charles H 


of Sylvania 


facturing Co., Des Plaines, 


Electrical 
Julien of 


Cleveland, James 


Harry 
Power Com 
Robin- 
Company, 
Schuchert of 


General Electric 


Cleveland, Ohio; J. S. 
Duquesne Light Company, Pittsburgh, 
Pa.; J. M. 
Power and I 


( \ 


Stedman of Pennsylvania 
aght Co., Allentown, Pa.; 
Publie Service Elee 

ind Gas Co., Newark, N. J.: and 
Ralph P. Wagner of New York Power 
ind Light Albany, N. ¥ 


Stevens of 


Corp., 


15th Anniversary Dinner and tribute to Glen R. Trumbull, retiring Managing 
At speaker's table, left to right, Charles A. Eastman, Ebasco Services, 


Glen R. Trumbull; Ralph P 


Wagner, Chairman of the Bureau; Mrs. Trumbull; Merrill E. Skinner, Vice-President, Union Electric Company of 


Missouri, and Charles 


H. Goddard, President, Illuminating Engineering Society. 








——_+——_—— 


ABOUT PEOPLE 


Dr. I. A. Balinkin, Pro! Benjamin 8S. Benson Jr., of the Ben 
sitv of wir i. ineir , Jamin Eleetri 


promoted to Ch 


rsity of Cine Manufacturing Co. has 


Ohio } } reer 


Engineet 
John H. 


Waterbury. who has 


el 


of 


Inter-Soecet that company, 


Mi 


o ounme succeeding 

1 iad to — Waterbury 
A. H. Croup i hair sate 
a eonsultant on illumination for 

“ig 
Glen R. Trumbull, for the past 15 
Manager of the Light 
Bureau, has 
Mr 
“President of the Florida 
Rocking Chair Associa 
of th 


the testimonial dn 


term 1050 


hed retirement age, will continue 


the 


him were 
Dorothy Nickerson 

Norman Macbeth, Treasurer, 
Godlove, 


Helson, 


man, 


C. R. Conquergood, Harry 
D. L. MacAdam anid E. I 
Stearns as | 


Better 


announced 


of H. J. Hanbury 


sition of sale 


sunse 


Trumbull plans 


the light 


are given 


leading men of 
ndustry in his honor 
vhere mm this 
Mildren E. Hatry has 


consultant 


Mrs 


issue 
been ip 
Na 


ting Co 


ighting consultar 


America, will 


Juan Martinez Vela, In 
Rico, | 


ording 
Charles L. Sabatini, president 
Van Rensselaer Lansingh, a Charter 
Stuart Goodwillie Member of LES 
Manager of the B 


iy ent . 


ind the So 
S presented 
‘ I l Member 


with 
Emeri- 
he New 
, Mr. Lar 
ted to Member Emeritus 


of the Board ot 


her 


mnition ef h 
Mr. Li 
ontributor 


LES 


the Seocrety 


valuable 


ecutive po ons, yell as President 
f IL.E.S 1912-1913 
William C. Norvell, n 


} 
Aghting Sales for 


anager of 


Westing 


} 


Corp resigned last 


a three-year course 
Theo 
is a candidate from 
Michigan. Mr. Norvell 
o resigned from the Aviation Light 
LES 


Joseph M. Lim yrien 


} ns t} Dioee 


Episcopalian 
Seminary, 
i beer se of 


Sales 


(ommittee of 


Vews of Current Interest 


The late Lorin C. Brown 


Obituary 


1947-1948 Cl 
York Section, 
Mercy Hospital, 


ef IS n 


died 
Pitts 


ness onths 


n charge of com 


ndustrial lighting appli 
Westinghouse Lamp 
New Jersey, 


and a 


field, and 


able tive mem 


rman of the Store 
» during 1947-1948, 
ly on several 
nieal groups, 
Lighting Committee, 
1 Public Buildings and 
{ ommutte on 
others in many 
New York Sec 
ion to his office 
was active 
rechnical! 
imittee. He 
technical 


and 
ast paper 


the So 
for Down 
Equipment’ 
National 

n 1948 at 


January, 


presented at the 
Technical 
Boston, and published in the 
1949, issue of It 
ENGINEERING 

Mr. Browr 


Pittsburg! 


Conference 


LUMINATING 


mned 
1942 as 


engineer in the 


Westinghouse at 


a lighting design 


Company’s construc 


department. Two years later he 


transferred to the commercial engineer 


ng 


department of the Westinghouse 


Bloomfield. 
Staak des Westinghouse 


Lamp Division it 


career, 
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Mr. Brown was a lighting designer and 
commercial representative for the West 
Penn Power Company, public utility in 
the Pittsburgh district 

Born in MeDonald, Pa., Mr 
was graduated from the Carnegie In 
stitute of Technology in 1932 with the 
degree Bachelor of Science in Electr 


Brown 


eal Engineering. He was a member 


of Sigma Nu, college social fraternity 


N.A.E.D. Program to Aid 
Junior Achievement Movement 

In the interest of fostering the work 
of the Junior Achievement movement, 
the National Associ Electrical 


Distributors has announced that it will 


ation otf 


sponsor several s« holarships to be 
establish 


electrical 


awarded to J.A. students who 


the best records in their 
according to an an 


Chas. G 


“companies,” 


nouncement by Pyle, man 


aging director. A highlight of this new 


program will be the selection of one 


of the award winners to be an honored 


at the annual Convention where 


guest 
he will be presented with a special 
plaque by the Association 

The N.A.E.D 


program was initiated at a meeting of 


Junior Achievement 


a special committee under the chair 
manship of F. E. Stern, Stern & Cor 


pany, Hartford 


a 


[NEW MEMBERS® 





held 


on October 13, 1949, the following were 


At the meeting of the Council 
elected to membership 
British CotumBia SECTION 
4ssociate Member 
Doherty, Thomas H., British Columbia 
Electric Railway Co., Vancouver, B 
C., Canada 
CAROLINAS CHAPTER 
Member 
Phillips, C. 
Meriden, Conn 
Associate Members 
Kraybill, Edward K., Duke University 
Durham, 


Harry, The Miller Co., 


College of Engineering, 
N.C 

Logan, John P. General Supply Co., 
Ine., Winston-Salem, N. C 

CaPItTaAL SECTION 

Associate Member 

Ross, Spencer, 3105 Chesapeake St., N 
W., Washington, D. C 
CentTraL New YorK 

Associate Member: 


La Rue, Jr., 


CHAPTER 
Sweetland, L. New York 


1949 


NOVEMBER 


State Electric & Gas Corp., Elmira, 
a: Bs 
CHicaGo SECTION 
Members 
Anderson, Westinghouse 
Electric Supply Co., Chicago, Il. 
Hultgren, Rudolph, Chicago Electrode 
Charles, Til. 


Jesse C 


Laboratories, Inc., St 
Associate Members: 
Besal, R. J., Steber Mfg. Co., 

view, Ill. 

L., Commonwealth 


Broad- 
Ferman, Edison 
Co., Chicago, TI! 
Hall, Richard M., 

Corp., Chicago, Il 
Horner, Robert Hill, The F. W. Wake 
field Brass Co., Chicago, Ill 
Markstahler, Leonard H., Appleton 
Electric Co., Goodrich Division, Chi 
eago, Ill. 
Morrison, D. F., 
son Co., Chicago, Il 
Randle, L 
eago, Chicago, Il 
Riordan, John J., 
Chicago, Ill 
Rosenberg, Max, Leader Electric Corp., 
Chicago, Tl. 
White, W. A., 
44, Til. 
Student Member 
Russell, Anson, H., Ur 
nois, Urbana, II! 


Electrie Supply 


Commonwealth Edi 


Vernon, University of Chi 
Commonwealth Edi 


son Co., 


°50 N Mayfield, Chicago 


CLEVELAND SECTION 
iss iate Members 
Clark, Robert W., Jr., 
o., Cleveland, Ohio 
Graff, William Fred, Westlake, Ohio 
Kosser, A. S., Phil Mar Corp., Cleve 

land, Ohio 
Paul T., 

luminating Co., 
Tuttle, James W ’ 

Cleveland, Ohio 
Don F., 


Toledo, Ohio 


General Electr 


Electric I] 


Ohio 


Ryan, Cleveland 
Cleveland, 
General Electric Co., 
Toledo Edison Co., 


Varner, 
CONNECTICUT SECTION 

{ssociate Members 

Nelson, Alfred B., The 

trie Co., Bristol, Conn 

Norman S., Shemitz 

New H iven, Cor 

CORNHUSKER CHAPTER 

Vembers 

M., Tiney’s Electric Co., 


Superio 


Shemitz 


S ipply Co., 


issociate 
Chenoweth, C 
Lineoln, Neb 
Rosenthal, Don E Nebraska-lIowa 
Electrical Council, Omaha, Neb 
EASTERN PENNSYLVANIA CHAPTER 
Member 
Rodgers, Rolland 
Power & Light Co., 


{ssoctate 
W., Pennsylvania 
Pottsville, Pa. 


TELECAST 


Lighting News of Current Interest 


ForEIGN Non-SectTion 

Member: 

Lascurain, M. M., Campos Eliseos 87, 
Col. Rincon del Bosque, Mexico City, 
LD. F., Mexico 

Members 

Osram, Via Broggi 4, Milano, 


Associate 
Pello, L., 
Italy 
Rhodes, N., Bradford Corporation Gas 

Dept., Britannia House, Leeds Road, 
Bradford, Yorkshire, England 
L., Eleetronica Iberica, 8S. 
10, Madrid, 


Sagrera, J 
A., Av 


Spain 


Jose, Antonio 
Taylor, J. L., Australian General Elec- 
trie Pty., Ltd., 93 Clarence, Sydney, 
N.S.W., Australia 
(FEORGIA SECTION 
Vember 
Smith, Walter 
Power Co., Augusta, Ga 
issociate Member: 
Rutherford, J. Bennett, Loeb 
Montgomery, Ala. 
America SECTION 


Sharp, Jr. Georgia 


Hard- 

ware Co., 
HEART OF 

Vember: 

Mann, Robert E., Mann & Company, 
Hutchinson, Kan. 

issociate Member: 

Barb, Earl C., Graybar Electrie Co., 
Ine., Wichita, Kan 

MicHiGAN SecTION 

{ssociate Members 

Guerin, George, Electrical Specialties 
Co., Detroit, Mich 

Harris, H. C., Giffels 
Detroit, Mich. 

Hogan, Richard W., Giffels & Vallet, 
Ine., Detroit, Mich. 

CHAPTER 


& Vallet, Ine., 


MILWAUKEE 
Vembe 
Grosh, Howard W., Westinghouse 
Electric Corp., Milwaukee, Wis 
{ssociate Members 
Albie J., 
Allis, Wis. 
‘oconate, R. J.. R. J 
trie, Cudahy, Wis 


MoNTREAI 


Buge Electrie, West 


sue, 


Coconate Elec- 

SECTION 

Ven 

Rousselle, J. R., City of Montreal, 
Publie Works Dept., Montreal, Que., 
Canada 

{ssociate 

Berah ‘ 
Montreal, Que., 

Lewis, H. H., Foundation Company of 
Canada, Lid., Montreal, Que., Canada 

McGovern, J. J., Northern Electric 
Co., Ltd., Montreal, Que., Canada 

Student Member 

Mulvey, G. E., MeGill University, Mon- 
treal, Que., Canada 


Vembers 
Denyse, Montreal Daily Star, 
Canada 
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Moruer Lope CHAPTER 
Members 
Charles W., Dr... 


ite of Cah 


Associate 

Bursch, 
Schoolhouse Planning, St 

Calit 


Div ot 


Sacramento, 
Philip, 


, sacrament 


lornia, 
Carlstroem, Svivania 
Produets, Ine 
liorne, W E.. Driv ot 
State of ( 


ilifornia, 


Calif 


.M 
Joseph L.. Bost 
n, Mass 

Harold H., 


Holmes, Burton H., Reinhold Publish- 


New York, N. Y 
James S., Long 
Lighting Co., Mineola, N. Y. 
Nelson, Griffin T., Holophane Co., Ine., 
New York, N. Y 
Mahoney, Russell, 319 
Kearny, N. J 
Pray, Frank E., Sheffield Iron & Steel 
Co., New York, N. ¥ 
Prediger, Warren J., 
trie Mfg. Co., New York, N. ¥ 
Associated 
New York, N. ¥ 


Smitheraft Light 


ing Corp., 


Holtzinger, Island 


Forest 


Ele« 


Benjamin 


Samuels, Joseph, Group 
Optical Plan, Ine., 
Stenson, Thomas F., 


ing Div., A. L 
York, N. Y 


NORTHERN Cal 
Vembers 


Smith Tron Co.. New 


FORNIA SECTION 


Robert L., Jr., Pacifi 
Electric Co., Oakland, Calif 
Vogel, Marcel J., 


Sar 


Gias & 


Sawvier, 


Vogel Luminescene« 
Corp., Franeiseo, Calif 
wiate Members 
Sehmitt, Hermann, 
Francisco, Calif 
rhunen, George W » Fluorescent Fix 


of Cal 


Capital Co.. San 


tures fornia, San Francisco, 


rnold T., 
Berkelev, 


Ele: tri 


neral 


09 Marie: 
#RRS, Ky 


H., General Electric 


ent Dy 


/ 


Associate Members 


Mellott, Dept. of 
Safety, Wilmington, Del. 


Elwood, Publie 
Puciato, Henry M., Henri Appliance 
Philadelphia, Pa. 
Pucet Sounp Sectio 
Vember 
Gardener, H. A., 
and Mfg. Co., Seattle, Wasi 
issociate Members 
Cochran, G. Q, 111 N 
Olympia, Wash 
Gleason, D. S., 901 E 


Wash 


Sales Co > 


Columbia Electric 


t“olumbia, 

15th St., Seattle, 

QUEBEC CHAPTER 

issociate Members 

Desaulmiers, C. G., 7. D 
1191 Vallier, 
Canada 


Savard Ltee., 
rue St Quebec, Que., 
Franeoeur, M., Rayex Electrique Co., 
Ltee., 
Rocky 
issoctate Member 
Berwick, J. D., Berwick Electric Co., 


Colorado Springs, Colo 


Levis, Que., Canada 


MounNTAIN CHAPTER 


Vember 


Morton 


St dent 
Eagan, C. J., 
ver, Colo 


Neon Co., Den 


SovurTueast Fiorina CHAPTER 
Vembers 
Brown, C. V.., Raybro Fleet ric 
Miami, Fla. 
Florida 
Fla. 
Whitmore 


Sup 
plies, Ine., 
Wickham, A Ch. 
Light Co., Miami, 
Whitmore, Clifton W 
Miami, Fla 
Vembers 


Samuel (¢ 


Power & 


Ele« 
trie Co., 
issociate 
\dams, 
Dept., Webster ¢ 
Banning, R. B., City of 
da, Miami, F 
Booth, Clyde V., Maurice H 
& Associates, Miami, Fla 
Allen, U. S. Fluorescent Mfg 
Co., Miami, Fla 
O., Maurice H 
i. Fla 


. Pittsburgh Plate Glass 


Cold Cathode 
»., Miami, Fla 
Miami, Flori 
Connell 


Garbett 


Connell & 


Ir., MeDonald 
Lauderdale, F 


Ble« 


. Donald 
trie Co., M 
SouTHERS 
Wembers 
Hartley, 
Phoenix, Ari 


#4361, 
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<= the most significant 


. ; in 20 years! 


never before possible! custom-designed lighting 
installations at mass-production prices! 


MODULE lighting is here a truly revolutionary idea that heralds a 
dynamic new era in commercial lighting. Four low-cost “‘building blocks 

of light’ easily fit together mechanically and electrically...end to side 

end to center, end to end, or side to side. Now, you can economically fulfill 
specialized needs with an infinite variety of harmonious, functional lighting 
patterns that fit all architectural requirements. MODULE is truly superior 
ighting—providing an abundance of glare-free illumination with 
exceptionally low surface brightness. Ingeniously engineered 

plastic louvers and side panels provide scientifically 

correct shielding and eliminate unsightiy dark spots 

Write today for FREE 20-page MODULE booklet which fully explains 

and illustrates the unlimited possibilities of this modern lighting miracle 





Mod | Four 40-watt T-12 Four 75-watt T-12 425 
_ A F ili limli 

48°’ type F lamps milliamp Slimline lamps 
Four 14-watt T-12 
15” type F lamps 


Module B 
One 32-watt 12” Circline 


lamp. ond one Par Spot 
or Floodiamp 





2 
MITCHELL MANUFACTURING CO. 
2525 Clybourn Avenue, Chicago 14, Illinois 
U e Please send full details on MITCHELL MODULE 
Firm Name 


REG U S PAT OFFICE Address 


City 


Attention 
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these facts about the 


SOLA 75" 


CONSTANT WATTAGE FLUORESCENT BALLAST 


FOR TWO T12 96” SLIMLINE LAMPS 


Made under one or more of the 
following Patent Nos. 2,143,745; 
2.212.198: 2.346.621; and Pat 
ents Pending 


iS SO  / 7 5” 
COMPARED WITH ORDINARY BALLASTS’ 


1, 12% to 14% more light for the same power cost! 


2. 47% to 52% less watts loss! 
3. Maintains constant light output with primary voltage range from 95- 
130 volts. 
. Weighs only 11 pounds — 42% to 52% less than competitive makes. 
Reduces fixture weight, cuts shipping costs and installation expense! 
. Less heat rise externally and internally — By Resistance 12% -40% less 
—By Thermocouple 12%-24% less. Reduces air conditioning costs and 
prolongs ballast life. 
Ventilated capacitor compartment is 42% cooler! 
7. Small size permits installation in standard slimline channels! 


8. Designed to conform with specifications of leading lamp manufacturers. 


*Tests mode July, 1949 on competitive products 


SPECIFY “SOLA BALLASTS” FOR ALL FLUORESCENT FIXTURES AND REDUCE 
INSTALLATION AND MAINTENANCE COSTS 


Bulletin C-FL-135. 


An application of the famous SOLA Constant Voltage Prin 
ciple which made transtormer history in the electric field! 
© Pleas shting - Luminous Tub 


* Airport Lighting * Series Lighting 


Transformers for: 
¢ : SOLA ELECTRIC COMPANY, 4633 W “16th Street, Chicago 50, iMineis 


Oil Bur 
NEERING 


6A 





peaiaste desc 2 ry 


You Must Figure These 


FOUR PRICE 





On Every Lighting Job 





Fr, 
fo, NK. ¢ 


When you buy fluorescent lighting, 
remember to consider more than just the 
fixture price. To discover the true value 
of lighting equipment—its real worth to 


you—you must consider four factors 


Quality, Installation, Maintenance and Shown above is the main floor of the Euclid 


Satisfaction. branch of the Central National Bank of Cleve- 


BN ae ; land. This Frink installation represents the latest 
FRINK lighting equipment is built with 


: developments in louver-all 
the sincere purpose of bringing you high 


lighting. Further information 


quality easy installation economical ie 
is available on request. 


maintenance . .. and assured dependability 

and efficiency. The result is lighting that Write today for a copy of the 
Frink L-I-N-O-L-I-T-} 
No obligation, of 


long-range economy catalog 


gives you the utmost in satisfaction and ne 


THE FRINK CORPORATION 
27-01 Bridge Plaza North, Long Island City, N.Y. 





lighting reference Library up-to-date? 


Many Society members, and non-members too, are making use of the new I.E.S. Light- 
ing Data binder and Series XIV Lighting Data sheets for a compact field and office 


manual of the latest in lighting application information 


The Binder 
In e 7. pe n s i ve The binder is a handsome addition to any reference shelf or to any desk. It is 


Durable 


Attra ctive B a field or office use, and rings are big enough to carry Series XIV sheets and more. 


made of tough, durable blue fabrikoid material, stamped in gold, yet costs no 


more than a standard binder. The binder is sturdy enough to last for years in 


Series NIV Data Sheets 


The new series of 1E.S. laghting Data sheets are the latest authorized mformation on a broad 


variety of lighting applications. Fifteen sheets are ne available; the balance by the end of 1949 


Use the convenient order form below to become a regular subscriber to Series XIV 


with the new binder. 


ILLUMINATING ENGINEERING SOCIETY 
51 Madison Avenue 


New York 10, N. ¥ 


Please enter my subscriptions for Lighting Data Sheets as follows: 
. . , $1.25 vee" 
Sets Series XIV at $1.00 Pet sets Total 


Sets Series XIII at $1.00 per set; Total 


And our orders tor 


” $1.50 , — 
Data Sheet Binders at $1.25 each; Total 


Our Order Number Cash, Check or Money Order enclosed. Amount 


Ss nd Data Sheets to 


Signature 





ices of the New 


IN HANCOCK BUILDING 
ARE LIGHTED BY 


TROFFERS 


Smithcraft Trofiers (with Albalite glass) were chosen for the 
entire executive floor of the new John Hancock Building in 
Boston. Pattern lighting was required . . . and Smithcraft 
Troffers were selected because they permit complete freedom 
of lighting “expression” by the architect — without use of 
special or expensive accessories. Smithcraft Troffers effect- 
ively cut down the usual time and cost of installing recessed 
fixtures, because only Smithcraft provides the patented 
Aligner Hanger, cushioned Glass Frame. captive reflector 
fasteners, as well as unexcelled light distribution. These 
are features of importance to architect. engineer and con- 
tractor . . . features that make Smithcraft Troffiers “America’s 
Finest Recessed Lighting Fixture”. 





There's a 20-page booklet 
“Architectural Troffers” that 
tells you why Smithcraft 
Troffers are being specified for 


Sastaliotions Geougheut te LIGHTING DIVISION 


— ee CHELSEA 50, MASSACHUSETTS 
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Continued from page 714 
Horton, B G., 97 E. Colorado St., 


Pasadena, Calif 
@ thé CHAMPION [eee 
Garris, M. J., Hilberg, Byler & Heng- 

stler, Los Angeles, Calif 


| N ae RE D LA M Pp Wollman, Esther R.. Sunbeam Light- 
ing Co., Los Angeles, Calif 


SOUTHWESTERN SECTION 


the answer iat eran 


Griffith, J W.. Southern Methodist 


to your University, Dolla, Tenae 


Lewis, Allan J., Jr.. Southwestern 
problems Public Serviee Co., Lubbock, Texas 
TENNESSEE VALLEY CHAPTER 
Vembers 
W.. Gravbar Electrie Co., 
Tenn 
I)., Svlvania Eleetrie Prod- 
Memphis, Tenn. 


Toronto SECTION 


on E., 141 Evans £ 


. Ont., Canada 


loronto Hydro Elec- 

. ronto, Ont., Canada 

Dowding, . T. Eaton Co., Ltd., 
Toronto, t., Canada 

Ferraris, J. G., Dept. of Publie Works, 

Government of Canada, Toronto, 

Ont., Canada 
d, W. H., Hydro-Eleetrie Power 
of Ontario, Toronto, 


. Hvdro-Eleetrie Power 


Ontario, Toronto, 


»-Eleetrie Power 


Ontario, Toronto, 


\., Toronto Hydro- 
m, Toronto, Ont., Can- 


. Garden City Sales, 
inada 
Black & MeDonald, 


75 watt) offer you inada 


t heat fast, safe, 
versity of Toron 


eflectors Their to, oronto, Canada 
1] 


fay put tegarcdiess ‘ CHAPTEI 


remarkable lamp and how it can iis. Rav L.. 132 Colonial, P. 0. Box 


1 get in touch with the Champion in- : } 
ir town. He is backed by Champion's ' orK SECTION 
lication experts, readily at hand and 
New York State 
rp., Loekport, N 


trie Construction 


CHAMPION LAMP WORKS ed i ; o., Buffalo, 
Lynn, Massachusett i seas ny é ddowfield. ald Y.. Bison Elee 
«., Buffalo, N. Y 
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. 
1 here st ould ne long r evestrain due to 


poor lighting. With PLexIcLas in modern lighting fix 


At Pacific Gas and Electric Company, San Francisco, the 


Sunbeam Visionaire Fixt ires were made by Sunbeam 





tures vou can eliminate glare and maintain even bright Lighting Company Los Angeles. The diffusing panels 


ness ratios were extruded by Sandee Manufacturing Company 
Here. for example, at the + alt Che Pantie Gian and Chicago mm white translucent PLexIGLAs molding 
Electric Company, San Francisco. white translucent powder here is no direct or reflected glare, even bright 
PLEXIGLAS panels in Sunbeam \ naire Fixtures pro ness — are maintained. After 1000 burning hours, 


vide nearl\ pertect diffusion general lighting level measured 64 foot candles, 73 in 


center of room, 56 in one corner 
PLEXIGLAS is the “next look” in over lighting, and 


no wonder This tough aery Ww plastic ts shatter resistant 
less than half the weight of glass. It won't discolor and CHEMICALS FOR INDUSTRY 
comes in a fascinating variety of colors and patterns 


Outdoors it has no superior it is unaffected by sun 

or rain If vou haven't followed the trend to PLEXIGLAS ROHN =& HAAS 
in lighting. write for full information today 

Pvexictas is a trade-mark, Reg. U. 5. Pat. Off. and in principal 

foreign countries WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Canadian Distributor: Crystal Glass & Plastics, Lid., 282 St Representatives in principal foreign countries 


Helens Avenue, Toronto, Ont 














Facts you should know about 


General Electric SLIMLINE 


a 


Two great 


lighting tools — li hy . d 
Geral Fc ... greatest lighting advance 


96" slimline lamp 
-8(1" dia 


ween” since the first fluorescent! 


New streamlined appearance. 
Instant start—no starters needed. 
Higher efficiency. 

Lower maintenance cost. 

Three brightness levels with one lamp. 
Simplified wiring. Better light control. 
Cooler. Long life. 


HESE are the facts that make slimline fluo- 

rescent lamps the world’s most advanced 
source of light. And General Electric, who first 
introduced slimline fluorescent lamps, now offers 
them in a full range of sizes. 


G-E slimline lamps are now available in three 
diameters— % inch, 1 inch, and 1% inches. They 
give you light in long, slender lines—up to eight 
feet in length. Slimlines make possible higher 
levels of illumination, plus attractive new light- 
ing effects in stores, offices, factories, schools, 
theaters, showrooms, bowling alleys, and many 
other places of business. Their outstanding ad- 


vantages have been thoroughly proved in labora- 





tory tests and actual installations. 


When you plan your next light- 
ing job, consider slimline — 
another product of the constant SLIMLINE 
research that makes G-E LAMPS FLUORESCENT 
STAY BRIGHTER LONGER Lars 











You can put your confidence in— 


GENERAL @@ ELECTRIC 
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Bound Volumes 
Transactions Available 


; ’ 
It has been brought to the atten iT 5 A 


tion of Society headquarters that 
. ‘ ee 7 

complete bound volumes ot LES 

Transactions nd = ILLUMINATING 

ENGINEERING, beginning with the 


year 1910 to date, are available for 





sale Anvone interested in obtain 





et in touch with 


ckiesh, Lighting 


ing the se mia 

Dr. Matthew L 
Research Laboratory, General Ele 

trie Con pany, Nela Park, ¢ leveland 
12, Ohio 


1 











ENGINEER AVAILABLE 


CHIEF DRAFTSMAN WANTED ——~“for finest indirect lighting 


Hoston All replies ~—~lifetime beauty, efficiency 
s . x ae I ee 5 c. r 
1 NX ‘ 


——practically no maintenance 


WANTED 


PD fa OO 


Top grade ghting eng SPUN ALUMINUM LOUVRES 


manufacturer of popular ynally rtise , : 
line of commercial ge teen > siz for distinctive modern design 


ay A ny bm ye ge ge HEATPROOF ALZAK** FINISH 
a “+ fagges ‘ pwr ecg oe is not discolored or affected by lomp heot. 


DUSTLESS OPEN BOTTOM 


minimizes cleaning — dirt falls through. 


SILVERBOWL LAMP 

provides built-in reflector. Peck efficiency is auto- 
motically restored; when lomp is replaced, you 
hove a new reflector 


The functional simplicity and beauty of the GUTH SEELUX make it the standout 
among indirect incandescent luminaires. Compare these SEELUX specs with 





any similar fixtures: 
18-Gauge aluminum, emery-grained 


PRODUCTION ENGINEER 
ALZAK finish. Concentric spun louvres 


WANTED 
with 25° pitch, positioned with three 


die-stamped 12-gauge aluminum straps 
riveted to each ring. Socket cover, semi- 
polished ALZAK; 6” canopy, stem and 
swivel, ALZAK aluminum; black porcelain 
U. L. approved lampholder. 


| e engineet lified in mar 
ufacturing and development. Give 
miplete esume f tec! 
backgr . experience, prese 


* ® and Patents Pending 
%#@® and Patented, Aluminum Co. of America 


connections and salary 


Address Box 114 Illuminating 


Bacincering Resity, Publlentions LIGHTING 


Office, 51 Madisor Ave., New 
York 10, N. ¥ THE EDWIN F.GUTH COMPANY / ST. LOUIS 3, MISSOURI 
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need 
special 
fixtures? 


CALL US 


it will save you headaches. 


Throughout the lighting indus- 
try Sterling is synonymous with 
“Special Fixtures”. When stand- 
ard units will not fill the job re- 
quirements, a brief session with 
Sterling's staff will assure a com- 
pletely satisfactory and reasonably 


priced installation. 


STERLING 


Reflector & Mfg. Co. 


3239-49 W. GRAND AVE., CHICAGO ‘ 
Behind the scenes, 

Phone: SAC 2-6830 . POW'ERSTAT Dimmers respond 
Powerstat Dimmers were the choice of to pushbutton control from sta- 
management when plans were made for tion in projection room. 
Long Beach, California’s beautiful new seauee: & i. Std 
MARTIN Crest Theatre. The prototype of the Ses Wet Coad Thee 
theatre-of-the-future is c prefabricated 


ELECTRIC PRODUCTS unit designed for small towns and the ee eer 
COMPANY export market. Only the most modern 


equipment was incorporated 





In this theatre-of-the-future the dimming apparatus had to be 


remotely located, yet controlled from 2 panel in the projection 


AN OPEN LETTER TO THE 
LIGHTING INDUSTRY room. Motor-driven POWERSTAT Dimmers were installed 
Attempting to find a material suit with pushbutton control to meet this requirement. Thus, the 
able for the luminous ceiling as 
recommended by Moon and Spencer 
I discovered a way of corrugating aie . a Tr f- . . 
> trol. The push of a button brings light- 
ain Gieeameeniiion ene Cadi fingertip lighting con The { a gs lig 
— _ tu a = = ing up to full intensity or lowers it to complete blackout. 
used in place of glass or other plas > ; ; = me - : 
ties which have been used in light Intermediate degrees of brilliance are achieved by stopping the 
ing fixtures, at less cost, better trans k " tie leat . ° 
mission factor, more flexibility, and Motor-driven POWERSTAT Dimmers at any point between 


easier maintenance 


projectionist, in his booth, has convenient and dependable 


I had hoped to include a sample of the two extremes. 


the material in this issue, but postal 
regulations prohibit same. Therefore, Planning a new theatre? Renovating an old one? It will pay 
I invite inquiries from all those in ‘ . ee : ; : 
terested in testing this wonder ma you to investigate POWERSTAT Dimmers for houselight 
terial in their own way, to thereby , —F P 
determine possible applications in control. Send for complete information today — then consult 
the design of fluorescent fixtures or . . ; 
for complete lumincus ceilings of your architect or electrical contractor. 


novel design 


Samples will be sent to all upon 


‘ WRITE FOR DETAILS 


Best Wishes, 5119 pemers avenue MPU ae aed 


Leonard F. Martin BRISTOL CONNECTICUT 


reques 


BRISTOL. CONNECTICUT 











POWERSTAT VARIABLE TRANSFORMERS » VOL TBOX A-C POWER SUPPLIES  STABILINE VOLTAGE REGULATORS 
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7écs BETTER FLUORESCENT 


LIGHTING PERFORMANCE 
IS VISIBLE TO 
THE EYE 


t's possible to pick out Acme Electric fluorescent ballast 
equipped fixtures in service by noticing these important 
performance features. First—all lamps of multiple lamp 
fixtures light up at the same instant as a result of full 
rated watt ovtput. Second—no flicker in operation be- 
cause secondary voltage exactly complies to lamp oper- 
Gting voltage. Third—noise-free becouse cores have no 
foose laminations, are thoroughly impregnated and sealed 
in compound. These are a few of the important features 
of Acme Electric ballasts that assure better performance, 
and longer service to fluorescent lamps. 


ACME ELECTRIC CORPORATION 
2911 Water St. Cuba, N. Y. 


Aeme='itiz Flectrte 
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DON’T NEGLECT 
THE APPEARANCE OF THIS 
HIGHLY IMPORTANT FIXTURE 


Frame. door and guard are cast bronze. 
Designed for use where good architecture 
demands a fixture of enduring quality. Avail- 
thle for flush or surface mounting. 


OLR NEW BELELETIN $ pescripes OTHER FIXTURES 
FOR GYMNASILM AND SWIMMING POOL LIGHTING 





Dist t Through Leading Wholesalers 





Part patine Member 


MULTI ELECTRICAL MFG. CO. 


4223-43 WEST LAKE ST. CHICAGO 24 


RLV Institute 








Acme Electric Corp. 16A 
Benjamin Electric Mfg. Co. Inside Front Cover 
Champion Lamp Works 10A 
Fleur-O-Lier Mfrs. Inside Back Cover 
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Edwin F. Guth Co. 

Litecontrol Corp. 

Martin Electric Products Co. 

Miller Co. 
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Multi Electrical Mfg. Co. 
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Do you have “problem corners” in your 
office, home or store requiring ad- 
ditional light? 

Why not relieve dim and dreary surroundings with 

an installation of 


ORIGINAL SOLID CORRUGATED GLASS 


The result will combine a modern, cheerful, soothing 
atmosphere with a permanent and practical product, 
requiring a minimum of maintenance. 


Manufactured by 


Pennsylvania Wire Glass Company 
1612 Market Street Phila. 3, Pa. 
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LES. LIGHTING HANDBOOK | PHOTOVOLT 
COMPLETE INFORMATION ABOUT UNIVERSAL PHOTOMETER 


LIGHTING THEORY, PRACTICE Mod. 200 
AND PROCEDURE 


Now in its third printing since publication in 
1947, this manual has proved invaluable as a 
reference work to men and women in all phases 
of lighting. Prepared and edited by leading 
authorities in the field, the Handbook’s 850 
pages are packed with information devoted to 
the latest in illumination, carefully indexed. 


Limited Number of Copies Available .. . 


1.£.S. members are entitled to one member copy 
at the price of $5. If you have not obtained 


your copy write now. A photoelectric foot-candle meter of high sensitivity 


= for accurate measurement of all s of illumination. 
Additional Handbooks or those ordered by non- pec type 
@ 4 measuring ranges: 0-5, 0-25, 0-100, 0-500 ft.-cdl. 


members are $7.50; 10 copies or more in one ree ay a a — 
e imple im o ration, ependabdie, convenien portabie 

order, $5 each. Available vith pores Reap acon photocell ea unit 

Also: Mod. 210 with twin-photocell search unit and 

Order Vour Nandheok Tedey . . . 0.005 ft.-cdl. / div. for clear registration of lowest 

light levels in street and highway lighting surveys. 

ILLUMINATING ENGINEERING SOCIETY Write for Bull. No. 200 to 
51 MADISON AVENUE NEW YORK 10, N. Y. PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 











more light wih 425m 


SUNBEAM'S new SL1500 series can now be supplied with 
+25MA ballast equipment. This new development means 
1, considerably more light output per unit fixture. 2, More 
economical since about 16°F fewer fixtures would be required 
to produce a given footcandle level. 3, Lower surface brightness 
because of the larger area 75W, T12 lamps. 4, Greatly reduced 
maintenance costs 

These factors, combined with the wafer-thin design of the 
SL1500 series, assures an efficient and modern looking lighting 
job wherever they are installed 


* oo 1 
t| VBE {Vj LIGHTING COMPANY 

i AL ~ * 777 EAST 14TH PLACE + LOS ANGELES 21, CALIF. 
manufacturers of BFh lighting fixtures 


NOVEMBER 1949 








~NEW MILLER HARTFORD LUMINAIRE 
"FOR PERFORMANCE... FOR APPEARANCE 














The MILLER HARTFORD 
luminaire is engineered 
for fine illumination per- 
formance. Comes in 4’ 
and 8’ lengths for general 
line and slimline fluores- 
cent lamps. 


Flexibility of application 
in ceiling or suspension 
mounting, individually or 
in continuous rows. 


Modern in design—smartly pleasing in appearance—the new 
Miller HARTFORD Luminaire provides high levels of well-diffused 
illumination for stores, offices, schools, drafting rooms and 
public buildings. Reflector enclosures of Lucite, Polystyrene or 
metal louvers meet varied seeing requirements. Low installa- 
tion and maintenance costs. 

Miller Lighting Service is all-inclusive. It covers the needs of 
planned industrial and commercial lighting. Miller field engi- 
neers and distributors, conveniently located, are at your call. 
Write or wire for Miller HARTFORD Catalog. 


THE MUITET COMPANY 


LLUMINATING DIVISION, MERIDEN, CONNECTIC 
RAGHIMATION DIVISION Fieerescest incandescent Mercury (ighting [qupment HEATING PRODUCTS D 
OH Barners snd Liquid fee! Devices BOLLING WIL DIVISIO Phosphor Bronze and Brass @ Sheet 
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MORE AND MORE architects, utility 
lighting men and contractors are recom- 
mending Fleur-O-Lier labeled fixtures 
because only with Fleur-O-Lier certified 
fixtures do they get a// ‘the facts of light’ 
that enable them to get the most fixtures 
for their money. 


Every Fleur-O-Lier fixture is rated on the 
Fleur-O-Lier Index System to show its 
tested illuminating performance. 


Complete photometric data, as found by 
Electrical Testing Laboratories, Inc., is 


provided. 


* 


Coefficients of utilization charts, compiled 
by Electrical Testing Laboratories, Inc., 
enable the buyer to select the most suit- 
able fixture for his installation. 


Certification, backed by Electrical Testing 
Laboratories, Inc., tests, is the buyer's 
assurance that the fixtures were made to 
rigid specifications covering electrical and 
mechanical features. 


Specifiers and beyers are now insisting, Be sure the fixtures bear the Flewr-O-Lier label! "> CERTIFIED 


m accordance 
wth Test 
Requirements of 


ww Spect<otioms of 
- s Fleer O-Lier Maonulocterers 
ELECTRICAL TESTING 


pasee arenes inc 
2116 Keith Building * Cleveland 15, Ohlo 


fw Yorn NY 
Fleur-O-Lier is not the name of an individvel monvfocturer, but o' a group of 

fixtures made by leading manufacturers. Participation in the Fleur-O-Lier program 
is open te any manufacturer whe complies with Fleur-O-Lier requirements. 














Here is a new business opportunity which offers 
immediate extra sales... and one with future 
sales potentials so favorable that, as yet, only 


the broad outlines can be sketched. 


The Westinghouse fluorescent sun lamp makes 
possible, for the first time, a practical and eco- 
nomical means for bathing wide areas with 
beneficial ultraviolet rays. This means that 
everyone may now be offered all the Vitamin D- 
creating benefits of ultraviolet . . . right while 


they work or play indoors. 


Compared with the conventional bulb-type 
sun lamp, this new fluorescent lamp is cool in 
operation, and has five times the output and 
ten times the life. In addition, it costs less to 
buy. less to run, and fits standard fluorescent 
fixtures. Consequently, it is practical for homes, 
factories, schools, offices, bowling alleys, and 


animal husbandry applications—to name just a 





few. Besides being ideal for wide-area applica- 
tion, it is excellent for suntanning. This advan- 
tage makes it especially attractive for use in 
hospitals, barber and beauty shops, solaria, 


gymnasia, and even home bathrooms. 


Unquestionably, there is a vastly broadened 
market opened up by this new fluorescent sun 
lamp. Cash in on the opportunity! Write for 
further details. Address: Lamp Division, West- 


inghouse Electric Corporation, Bloomfield. N. J. 





TECHNICAL DATA 


20-WATT LAMP 40-WATT LAMP 


Bulb diameter... . ™%" ° m™" 
Lamp Length ° 24" . 46" 
0.41 
Operating volts. . Gece 106 
Bose Medium Bipin Medium Bipir 
$4.50... $7 
Rated Avg. Life: 2500 hours at 3 hours per stort 
4009 hours of 6 hours per stort 
5000 applications ot 15 minutes per stort 


Operating omperes 














you CAN BE SURE...1F rs Westinghouse 








